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Text :

LEADVI LLE BEGAN AS A GOLD CAWP I N 1861 WHEN PROSPECTORS WORKI NG THE
CHANNELS OF ARKANSAS RI VER TR BUTARI ES FOUND GOLD- BEARI NG PLACER
DEPCSI TS I N CALI FORNI A GULCH, EAST OF THE PRESENT TOM. THE
PLACERS WERE NOT EXTENSI VE AND PRCDUCTI ON DECLI NED RAPI DLY. SOME
SMALL GOLD- BEARI NG LCDE VEINS DI SCOVERED ALONG THE GULCH HELPED TO
KEEP THE CAMP FROM DYI NG OUT COWVPLETELY AFTER 1868. I N 1874, TWD
MEN, CURI QUS ABQUT THE "HEAVY SAND' THAT | NTERFERED W TH THE
RECOVERY OF GOLD I N THE PLACER SLUI CE BOXES, | NVESTI GATED THE
COVPCSI TION OF THE MATERIAL. | T PROVED TO BE SI LVER- BEARI NG LEAD
CARBONATE. EXAM NATI ON OF QUTCROPS ON NEARBY HI LLSI DES DI SCLOSED
THE SOURCE OF THE M NERAL, AND LEADVI LLE S | MPORTANCE AS A M NI NG
DI STRI CT DATES FROM TH S DI SCOVERY.

AS THE SEARCH FOR ORE BECAME W DESPREAD, EXTENSI VE REPLACEMENT
DEPCSI TS OF LEAD AND SI LVER AND, LATER ON, R CH GOLD ORES

ASSCCI ATED W TH FI SSURE VEI NS WERE FOUND. COPPER, USUALLY

ASSCCI ATED W TH THE GOLD ORE, ASSUMED M NOR | MPORTANCE.  ZI NC AND
MANGANESE M NERALS OCCURRED W TH THE LEAD- SI LVER ORES; THEY WERE OF
LI TTLE VALUE I N THE EARLY DAYS, BUT WERE LATER M NED EXTENSI VELY.

AS THE M NES WERE DEEPENED AND M NI NG AREAS EXPANDED, DRAI NAGE
BECAME AN ECONOM C FACTOR | N THE OPERATI ONAL COSTS, PARTI CULARLY
DURI NG PERI CDS OF DEPRESSED METAL PRI CES OR LABOR UNREST. THE YAK
TUNNEL, WHI CH STARTED I N 1895 AS AN EXTENSI ON OF THE SI LVER CCRD
TUNNEL, EVENTUALLY REACHED A LENGTH OF 3-1/2 M LES AND WAS THE

FI RST OF TWO MAJOR EFFORTS TO | MPROVE DRAI NAGE. THE SECOND MAJOR
EFFORT, THE LEADVI LLE DRAI NAGE TUNNEL, WAS STARTED I N 1943 AND WAS
FI NALLY COWPLETED AS FAR AS THE NEW M KADO SHAFT NEAR STRAY HORSE
GQULCH IN 1952.....

DEPRESSI ONS OCCCURRED | N 1893, 1907, AND 1930-34. LABOR TROUBLE
OCCURRED I N 1896, 1897, AND 1919. DURI NG THESE TIMES, THE MAJORITY
OF THE M NES IN THE LEADVI LLE DI STRI CT WERE CLOSED AND FLOODED.

M NI NG ALSO WAS CURTAI LED BY LOW METAL PRI CES AND BY DEPLETI ON CF
ORE RESERVES, WH CH WERE NOT MAI NTAI NED | N ADVANCE CF M NI NG
THEREFORE, ECONOM C PRCDUCTI ON LEVELS COULD NOT BE NAI NTAI NED.

W TH THE ADVENT OF WORLD WAR ||, OPERATI NG PROPERTI ES I N THE

DI STRI CT | NCREASED PRODUCTI ON AS A RESULT OF THE FEDERAL

SUPPORT- PREM UM PRI CE PAI D FOR COPPER, LEAD, AND ZINC. DURI NG THE
WAR, THE MAJOR PORTI ON OF THE RECCORDED PRCDUCTI ON CAME FROM
PROCESSI NG OLD DUWPS BY THE ORE AND CHEM CAL COVPANY AND JCHN HAWMM
M LLI NG COVPANY; HOWEVER, PRODUCTI ON | NCREASES WERE RECORDED FROM
THE RESURRECTI ON NO. 2, FORTUNE, ECLIPSE, AND HELLENA SHAFTS, AS
WELL. ORE QUTPUT PRACTI CALLY CEASED AFTER 1957 WHEN THE | RENE
SHAFT WAS CLOSED DUE TO LOW METAL PRI CES.

I'N 1965, A JO NT VENTURE BETWEEN ASARCO | NCORPCRATED AND
RESURRECTI ON M NI NG COVPANY RECPENED THE | RENE WORKI NGS AND
SUBSTANTI AL ORE RESERVES WERE PROVEN | N THE DOM- DRCPPED BLOCK | N
THE EASTERN PORTI ON OF THE LEADVI LLE DI STRI CT BORDERED BY THE BALL
MOUNTAI N, VESTQON, AND GARBUTT FAULTS. [IN 1969, A NEW SHAFT, THE
BLACK CLQUD, WAS SUNK I N I OM GULCH TO ACCESS THE NEWY FOUND CRE
RESERVES. THE BLACK CLOUD M NE AND M LL VEENT | NTO PRODUCTI ON I N
APRIL 1971 AND HAS OPERATED CONTI NUQUSLY SI NCE THAT TIME. THE
OTHER SI GNI FI CANT M NE TO OPERATE I N THE DI STRICT SI NCE THE
RESURRECTI ON M LL SHUT DOMWN I N 1957, IS THE SHERVAN M NE AT THE
HEAD OF |OM GULCH  THIS M NE, NOW OMED BY THE LEADVI LLE
CORPCRATI ON, WAS CPERATED BY DAY M NES AND THE HECLA M NI NG COVPANY
BETWEEN 1976 AND 1984, AFTER WHICH I T WAS SHUT DONN FOR ECONOM C
REASONS.



THERE ARE CURRENTLY A FEW ACTI VE, MODERATE- SI ZED M NI NG AND REPROCESSI NG
OPERATI ONS | N THE LEADVI LLE AREA.  HOAEVER, SINCE M NI NG ACTI VI TI ES
BEGAN I N LEADVI LLE, HUNDREDS OF M NES, NUMERQUS M LLS, MORE THAN 40
SMELTERS, AND SEVERAL PLACER OPERATI ONS HAVE CONTRI BUTED TO BOTH THE
PAST ECONOWY AND CURRENT ENVI RONMENTAL CONDI TI ONS | N LEADVI LLE.

EMVONS ET AL. (1927) |DENTIFIED 1,329 M NE SHAFTS, 155 TUNNELS, AND
1,628 PROSPECT HCOLES I N THE LEADVI LLE M NI NG DI STRI CT, WHI CH HAVE AN
ESTI MATED AGGREGATE LENGTH OF 75 M LES. [N THE SURROUNDI NG AREA, BEHRE
(1953) |1 DENTIFIED AN ADDI TI ONAL 1, 800 CPENINGS OF VARI QUS TYPES. THESE
WORKI NGS COVPRI SE AN EXTENSI VE NETWORK OF CONNECTED TUNNELS AND SHAFTS.

THE YAK TUNNEL WAS CONSTRUCTED TO DEWATER M NES AND TO FACI LI TATE

M NERAL EXPLORATI ON AND DEVELOPMENT. THE TUNNEL, DRIVEN IN 1895 TO
DRAIN THE I RON H LL M NES, WAS EXTENDED SEVERAL TI MES. THE LAST
EXTENSI ON WAS | N 1923.

THE TUNNEL NOW HAS SEVERAL MAJOR LATERALS AND DRI FTS THAT EXTEND FROM
THE TUNNEL | NTO THE VAR OUS M NE WORKI NGS.  ASARCO (1987) REPORTS SOMVE
OF THE CONNECTI ONS OFF THE TUNNEL AS FOLLOAS: THE HORSESHOE, THE RUBIE,
THE NORTH M KE, THE SOUTH M KE, THE I BEX NO 4, THE LITTLE WNNE, THE
RESURRECTI ON NO 1, THE FORTUNE, THE RESURRECTI ON NO. 2, AND THE DOLLY
B. |IN ADDITION, THERE ARE S| X WORKI NG WNZES: THE WH TE CAP, THE CORD,
THE M KE, THE WLLARD, THE MY DAY, AND THE DI AMOND. EPA ESTI MATED THAT
60, 000 FEET OF TUNNELS AND MAJOR LATERALS AND 55 TO 74 M LLI ON CUBI C
FEET OF VO D SPACE ARE ASSOCI ATED W TH THE TUNNEL M NI NG ACTI VI TI ES
(EPA, 1987B).

THE CURRENT PHYSI CAL CONDI TI ON OF THE YAK TUNNEL |'S UNKNOM BUT | S
SUSPECTED TO BE PCOR.  THE LAST | NSPECTI ON, CONDUCTED BY ASARCO I N 1983,
DI SCLOSED THAT THE TUNNEL ROCF WAS GENERALLY WEAK AND HAD CAVED I N AT
MANY PLACES.

RESPONSE H STORY

I'N 1982 AND 1983, EPA CONDUCTED A PRELI M NARY EVALUATI ON CF THE

CALI FORNI A GULCH SITE, WH CH CONSI STED OF AN ASSESSMENT COF EXI STI NG DATA
AND A SI TE I NSPECTION. I N 1983, THE CALI FORNI A GULCH SI TE WAS PLACED ON
THE NATI ONAL PRICRITIES LI ST OF SITES WH CH ARE THE H GHEST PRICRI TY FOR
EPA RESPONSE ACTI ON.

EPA BEGAN THE R OF THE SITE IN 1984. THE PHASE | R REPORT, WH CH

PRI MARI LY ADDRESSES SURFACE AND GROUND WATER CONTAM NATI ON, WAS RELEASED
IN MAY 1987. DUR NG THE R, EPA DETERM NED THAT RESPONSE ACTI ONS FCR
THE SI TE COULD BE SEPARATED | NTO CPERABLE UNI TS TO FACI LI TATE SI TE
REMEDI ATI ON.  EPA CONDUCTED A REMOVAL CPERABLE UNIT TO CONNECT A
HOUSEHOLD TO THE PUBLI C WATER SYSTEM  EPA ALSO DEVELOPED A REMEDI AL
OPERABLE UNIT TO DECREASE THE RELEASE AND THREATENED RELEASE COF
HAZARDQUS SUBSTANCES, POLLUTANTS, AND CONTAM NANTS FROM THE YAK TUNNEL.

I'N JUNE 1987, EPA RELEASED A FS REPCRT AND, | N AUGUST, A PROPOCSED

REMEDI AL ACTI ON PLAN FOR THE YAK TUNNEL OPERABLE UNIT. EPA HELD A

90- DAY PUBLI C COMMENT PERI CD AND A PUBLI C MEETI NG TO PROVI DE OPPORTUNI TY
FOR PUBLI C REVI EW AND COMMENT ON THE FS REPORT AND PROPOSED REMEDI AL
ACTI ON PLAN

TH S RCD SETS FORTH THE REMEDY SELECTED FOR THE FI RST REMEDI AL CPERABLE
UNIT AT THE CALIFORNIA GULCH SITE. THE PRI MARY PURPCSE OF THI S REMEDY
I'S TO DECREASE THE DI SCHARGE OF CONTAM NATED WATER FROM THE YAK TUNNEL.
SUBSEQUENT COPERABLE UNI T STUDI ES ARE PLANNED TO ADDRESS M NE WASTES AND
EPHEMERAL SURFACE FLOW AND OVERALL SI TE CONDI TI ONS | NCLUDI NG SA LS,
SLAG, SEDI MENTS, AR QUALITY, SURFACE WATER, AND GROUND WATER



H#ENF
ENFORCEMENT H STORY

I'N 1982 AND 1983, EPA | DENTI FI ED SEVEN PARTI ES AS POTENTI ALLY
RESPONSI BLE FOR CALI FORNI A GULCH SI TE CONTAM NATI ON BASED ON THEI R
OMNERSHI P OR OPERATI ON CF M NI NG OR M NERALS PROCESSI NG FAC!I LI TI ES AT
THE SI TE.

IN THE SPRING AND SUMVER OF 1983, EPA SENT NOTI CE LETTERS TO APACHE
ENERGY AND M NERALS COVPANY, ASARCO, C AND H DEVELOPMENT CORPCRATI QN,
HECLA M NI NG COVPANY, ROBERT ELDER, RESURRECTI ON M NI NG COVPANY, AND
ROCK HI LL M NES COVPANY. I N THE LETTERS, EPA NOTI FI ED THE PARTI ES THAT
THEY WERE CONSI DERED POTENTI ALLY RESPONSI BLE FOR THE RELEASE COF
HAZARDQUS SUBSTANCES, POLLUTANTS, AND CONTAM NANTS AT THE SITE, AND
OFFERED EACH PARTY AN CPPCRTUNI TY TO PARTI Cl PATE VOLUNTARILY IN A
RESPONSE ACTI ON.  EPA ENCLOSED W TH EACH LETTER A COPY CF A DRAFT WORK
PLAN FOR THE RI/FS. NONE OF THE POTENTI ALLY RESPONSI BLE PARTI ES AGREED
TO PREPARE THE RI/FS OR UNDERTAKE RESPONSE ACTI ONS AT THE SI TE.
THEREFORE, EPA PERFORMED THE PHASE | R AND THE YAK TUNNEL FS USI NG
SUPERFUND MONEY.

I N SPRI NG 1986, EPA | DENTI FI ED AND SENT NOTI CE LETTERS TO SI X ADDI TI ONAL
POTENTI ALLY RESPONSI BLE PARTI ES: ATLAS MORTGAGE COVPANY; DENVER AND RI O
GRANDE WEESTERN RAI LROAD COVPANY; LEADVI LLE CORPCRATI ON; LEADVI LLE SI LVER
AND GOLD, I NC.; NEWVONT M NI NG CORPCRATI ON; AND THE RES- ASARCO JA NT
VENTURE. AGAI N, THESE PARTI ES WERE | DENTI FI ED BASED ON THEI R OAMNERSH P
AND CPERATI ON OF M NI NG AND M NERALS PROCESSI NG FACI LI TIES AT THE SI TE.

I N AUGUST 1986, THE UNI TED STATES FI LED AN ACTI ON AGAI NST THESE 13

PARTI ES | N THE UNI TED STATES DI STRI CT COURT FOR THE DI STRI CT OF
COLORADO  UNI TED STATES V. APACHE ENERGY AND M NERALS CO., NO,

86-C 1675 (D. OOLO. FILED AUG 6, 1986). IN TH'S ACTION, THE UNI TED
STATES SEEKS TO OBTAIN A CLEANUP FOR THE SI TE AND RECOVERY OF PAST AND
FUTURE RESPONSE COSTS. | N FEBRUARY COF 1987, TH'S CASE WAS CONSOLI DATED
W TH A RELATED STATE CASE TI TLED COLORADO V. ASARCO, INC., NO 83-C 2388
(D. COLO. FILED DEC. 9, 1983).

THE UNI TED STATES WLL SEEK TO HAVE RESPONSI BLE PARTI ES | MPLEMENT THE
YAK TUNNEL REMEDY. TWDO OF THE DEFENDANTS HAVE PROPCSED TO CONDUCT
REMEDI ES FOR THE TUNNEL. THESE REMEDI ES, WH CH WERE EVALUATED BY EPA
DURI NG THE REMEDY SELECTI ON PROCESS, ARE DI SCUSSED | N THE " ALTERNATI VES
EVALUATI ON' SECTION OF THI' S ROD.

I1'l. SITE CHARACTERI STI CS

TH' S SECTI ON SUMVARI ZES THE NATURE AND EXTENT OF THE RELEASE AND
PATHWAYS OF EXPOSURE TO HAZARDOUS SUBSTANCES, POLLUTANTS, AND
CONTAM NANTS DI SCHARGED FROM THE YAK TUNNEL.

SOURCE OF CONTAM NATI ON

THE YAK TUNNEL AND | TS LATERALS EXTEND THROUGH SULFI DE AND CARBONATE ORE
BODI ES UNDER | RON HI LL, BREECE HI LL, UPPER CALI FORNI A GULCH, AND UPPER
EVANS GULCH AS SHOM PREVI QUSLY (FIGURE 2). THE SU TE OF M NERALS THAT
CONSTI TUTES THE ORE BCDI ES DRAI NED BY THE YAK TUNNEL IS A COWLEX
ASSEMBLAGE | NCLUDI NG NATI VE COPPER, GOLD, AND SI LVER, AND SULFI DES,
CARBONATES, AND SI LI CATES OF THESE AND OTHER METALS (EPA, 1987B). THE
PRI MARY M NERALS ARE PREDOM NATELY SULFIDES OF | RON, LEAD, AND ZINC. AS
DI SCUSSED IN THE "SI TE H STORY" SUBSECTION OF TH S ROD, THESE CORE BCDI ES
HAVE BEEN EXTENSI VELY M NED.

TH'S M NING ACTIVITY HAS EXPOSED M NERALI ZED ORE DEPCSI TS TO WATER AND



OXYGEN. GROUND WATER IN TH' S AREA | S DERI VED PRI MARILY FROM

PRECI PI TATI ON AND SNOAWELT. WATER PERCCOLATES | NTO THE GROUND AND MOVES
THROUGH THE ALLUVI UM AND BEDROCK | N CRACKS, FI SSURES, FAULTS, AND M NE
WORKI NGS. AS OXYGENATED GROUND WATER FLOWNS THROUGH THE SULFI DE

M NERALS, IT OXID ZES THE PYRITE M NERALS TO FORM SULFURIC ACID. THE
ACI D DI SSOLVES AND MOBI LI ZES CADM UM COPPER, | RON, LEAD, NMANGANESE,

ZI NC, AND OTHER METALS AND SULFATES. THE TUNNEL AND | TS LATERALS
COLLECT THI' S METAL- LADEN ACI DI C WATER AND DRAIN I T TO THE TUNNEL PORTAL.

DI SCHARGE FROM THE YAK TUNNEL |'S CONTI NUCUS W TH FLOW RANG NG FROM 1 TO
3 CUBI C FEET PER SECOND (CFS). THE H GHEST FLOAS ARE DURI NG SPRI NG
RUNCFF WHEN THE TUNNEL DI SCHARCE CONTAINS THE HI GHEST METALS
CONCENTRATI ONS RESULTI NG | N THE POOREST WATER QUALITY. SAMPLI NG OF YAK
TUNNEL DI SCHARGE AT THE TUNNEL PORTAL THROUGH FI VE QUARTERLY SAMPLI NG
ROUNDS DURI NG THE PHASE | R | NDI CATED THE PRESENCE OF HAZARDQUS
SUBSTANCES ( METALS) IN THE FOLLON NG RANGES OF CONCENTRATI ONS | N PARTS
PER BI LLI O\



HAZARDQUS ARI THVETI C

SUBSTANCE RANGE ( PPB) MEAN ( PPB)
CADM UM 195- 520 209
CCPPER 731-5, 730 2,032
LEAD 9-117 42
ZINC 50, 100- 101, 000 68, 232.

THE ARI THVETI C MEAN OF THE FI VE SAMPLI NG PERI CDS | NDI CATES AN AVERAGE
FLOWCF 1.47 CFS. AT TH'S AVERACE FLOW RATE, THE YAK TUNNEL DI SCHARCES
604 POUNDS OF CADM UM 5, 874 POUNDS OF COPPER, 121 PQUNDS OF LEAD, AND
197, 253 POUNDS COF ZI NC | NTO THE ENVI RONMENT EVERY YEAR

I'N ADDI TI ON TO THI'S CONTI NUOUS DI SCHARGE OF HAZARDOUS SUBSTANCES, THE
YAK TUNNEL | S SUBJECT TO "SURGES' OR SUDDEN RELEASES OF LARGE QUANTI TI ES
OF WATER AND SLUDGE (EPA, 1987A). DUE PRI MARI LY TO LACK OF MAI NTENANCE,
THE TUNNEL | S DETER ORATI NG, AND THERE ARE CAVE- | NS AND BLOCKAGES | N THE
TUNNEL OR THE LATERALS. THE TUNNEL FLOW CAN BECOME DAMVED OR TRAPPED
BEH ND THE BLOCKAGES. WATER THEN BU LDS UP BEH ND THE BLOCKAGE AND
EVENTUALLY BREAKS THROUGH, SCOURI NG THE BU LDUP OF METAL- LADEN SLUDGE
FROM THE TUNNEL FLOOR  WATER AND SLUDGE ARE THEN DI SCHARGED THROUGH THE
TUNNEL PORTAL. A SURGE OCCURRED | N 1985 THAT LASTED APPROXI MATELY 24
HOURS AND RELEASED AN ESTI MATED 1 M LLI ON GALLONS OF CONTAM NATED WATER
AT AN | NSTANTANEOQUS PEAK FLOW RATE OF 10 CFS MEASURED AT THE PORTAL
(EPA, 1987A).

PATHWAYS CF M GRATI ON

AFTER PASSI NG THROUGH THE TUNNEL PORTAL, METALS FROM THE YAK TUNNEL CAN
MOVE THRQUGH VAR QUS ENVI RONMENTAL MEDI A, FI GURE 3 SHOAS A CONCEPTUAL
MODEL OF THE POTENTI ALLY CONTAM NATED MEDI A AND THE PATHWAYS CF

CONTAM NANT M GRATI ON AT THE SI TE.

MOVEMENT OF METALS THROUGH SURFACE WATER I N CALI FORNTA GULCH IS A MAJOR
PATHWAY CF M GRATION. I N TURN, THE SURFACE WATER IS I N ACTI VE

| NTERCHANGE W TH THE SHALLOW GROUND WATER SYSTEM ALONG CALI FORNI A GULCH
(EPA, 1987A). BOTH SURFACE WATER AND, TO A MJUCH LESSER EXTENT, GROUND
WATER DI SCHARGE TO THE ARKANSAS RI VER SURFACE WATER  METALS PRECI Pl TATE
IN THE SURFACE WATER SYSTEM AND BECOME A PART OF THE SEDI MENTS I N

CALI FORNI A GULCH AND THE ARKANSAS RI VER ~ CONTAM NATED SEDI MENTS MAY BE
SCOURED CONTI NUCUSLY DURI NG HI GH FLOAS AND MOVE DOAN CALI FORNI A GULCH
AND THE ARKANSAS RIVER | F EXPCSED TO Al R, CONTAM NATED SEDI MENTS | N
THE STREAM BED OR ALONG THE BANKS MAY BECOVE W ND- BORNE AND DI SPERSED
THRQUGH AN Al R PATHWAY.

SURFACE WATER CONTAM NATION IS THE MAJOR | MPACT OF THE YAK TUNNEL

DI SCHARGE. TABLE 1 COVPARES METALS CONCENTRATI ONS | N THE YAK TUNNEL
EFFLUENT W TH EPA' S AVBI ENT WATER QUALI TY CRI TERI A FOR ACUTE AND CHRONI C
TOXI A TY TO FRESHWATER AQUATI C LI FE (EPA, 1987A). *

* | N DEVELCPI NG THE AMBI ENT WATER QUALI TY CRI TERI A, EPA DETERM NED THAT
THE ACI D SOLUBLE TEST METHCD WOULD BE THE APPROPRI ATE METHOD FCR
CERTAI N METALS. SINCE THERE CURRENTLY IS NO EPA- APPROVED ACI D SOLUBLE
TEST METHOD, EPA RECOMMENDS APPLYI NG THE AMBI ENT WATER QUALI TY
CRITER A USI NG THE "TOTAL" RECOVERABLE METHOD ( SEE EPA, QUALITY
CRI TERI A FOR WATER 1986, MAY 1986). DURI NG THE PHASE | R, EPA USED
BOTH THE DI SSOLVED AND TOTAL METALS METHCDS TO ANALYZE METALS
CONCENTRATI ONS | N SURFACE WATER (SEE PHASE | Rl REPORT APPENDI CES).

IN TH S RCD, ALL WATER QUALI TY DATA ARE REPORTED AS TOTAL METALS. THE
TOTAL METALS METHOD BEST REPRESENTS THE POTENTI AL TOXIC TY IN THE
SURFACE WATER CHEM STRY OF CALI FORNI A GULCH. THE USE OF TOTAL METALS
CONCENTRATI ONS MVAY BE OVERLY PROTECTI VE | N THE ARKANSAS R VER BECAUSE
OF THE DI FFERENT CHEM CAL ENVI RONVENT.



TABLE 1 SHOAS THAT THE YAK TUNNEL DI SCHARGE WOULD BE ACUTELY TOXI C TO
FRESHWATER AQUATI C LI FE, BASED ON BOTH H GH AND LOW METAL CONCENTRATI ONS
DURI NG THE FI VE QUARTERLY SAMPLING PERICDS OF THE PHASE | RI. IN

ADDI TI ON, THE OBSERVED CONCENTRATI ONS OF THESE METALS | N YAK TUNNEL

DI SCHARGE WERE MANY Tl MES THE CHRONI C TOXI G TY LEVELS FOR FRESHWATER
AQUATIC LIFE. FOR ZINC, THE H GHEST CONCENTRATI ON I N THE YAK TUNNEL
EFFLUENT WAS MORE THAN 900 TI MES THE CHRONIC TOXICI TY LEVEL FOR
FRESHWATER AQUATI C LI FE.

THE YAK TUNNEL IS THE MAJOR CONTRI BUTCR TO CONTAM NATI ON OF CALI FORNI A
GQULCH SURFACE WATER. ABOVE THE YAK TUNNEL, CALI FORNIA GULCH FLOWS

| NTERM TTENTLY DURI NG SPRI NG RUNCFF AND HEAVY RAI NSTORVB.  THROUGHQUT
MJCH OF THE YEAR, THE YAK TUNNEL IS THE PR MARY SOURCE COF CONTI NUCUS
FLOW FOR CALI FORNI A GULCH BELOW THE TUNNEL. ANOTHER SOURCE CF

CONTI NUQUS FLOW I S THE LEADVI LLE SEWAGE TREATMENT PLANT, WH CH

DI SCHARGES TREATED EFFLUENT TO LOMER CALI FORNI A GULCH BELOW STRI NGTOMN.

DURI NG THE PHASE | R, EPA PERI CDI CALLY ANALYZED SURFACE WATER SAMPLES
FROM SI X LOCATI ONS (SW3A, SW4, SWA4A, SW7, SW9, AND SW12) ALONG THE
LENGTH OF THE CALI FORNI A GULCH MAI NSTREAM BELOW THE YAK TUNNEL ( FI GURE
4). TH S SEGVENT OF CALI FORNI A GULCH, WHI CH IS APPROXI MATELY 4 M LES
LONG RUNS ADJACENT TO LEADVI LLE AND THRQUGH STRI NGTOAN BEFORE | T

DI SCHARGES | NTO THE ARKANSAS RI VER

TABLE 2 SHOAS THE RANGE OF METAL CONCENTRATI ONS AT VARI QUS SAMPLI NG
LOCATI ONS FOR FOUR METALS OF CONCERN DETECTED | N CALI FORNI A GULCH
SURFACE WATER. FOR THESE METALS, THE ACUTE AND CHRONI C TOXI CI TY LEVELS
FOR FRESHWATER AQUATI C LI FE WERE EXCEEDED ALONG THE ENTI RE LENGTH COF
CALI FORNI A GULCH BELOW THE YAK TUNNEL. AT TIMES, THE OBSERVED

CONTAM NATI ON LEVELS RANGED FROM HUNDREDS TO THOUSANDS CF TI MES GREATER
THAN THE CR TERI A VALUE.

CAL| FORNI A GULCH CONTRI BUTES TO CONTAM NATI ON OF SURFACE WATER | N THE
ARKANSAS RIVER.  IN THE PHASE | RI, SAVPLI NG PO NTS WERE LOCATED BCOTH
ABOVE AND BELOW THE CONFLUENCE OF CALI FORNI A GULCH W TH THE ARKANSAS
R VER (FI GURE 4). DATA FROM THESE LOCATI ONS DEMONSTRATE THE | MPACT OF
CALI FORNI A GULCH ON ARKANSAS Rl VER WATER QUALI TY (TABLE 3).

I T SHOULD BE NOTED THAT DURI NG THE FI VE SAMPLI NG ROUNDS, LEAD AND

CADM UM VWERE NOT DETECTED | N THE ARKANSAS Rl VER UPSTREAM OF THE
CONFLUENCE W TH CALI FORNI A GULCH  BELOW THE CONFLUENCE, THE ACUTE AND
CHRONI C CRI TERI A WERE EXCEEDED DURI NG THREE OF THE FI VE SAMPLI NG ROUNDS
FOR CADM UM  CONCENTRATI ONS OF LEAD EXCEEDED THE CHRONI C CRI TERI A FCR
FOUR QUT CF FI VE SAMPLI NG ROUNDS AND EXCEEDED THE ACUTE CRI TERI A FOR ONE
OF THE SAMPLI NG ROUNDS. THE CONCENTRATI ONS OF COPPER ALSO EXCEEDED BOTH
THE ACUTE AND CHRONI C CRI TERI A BELOW THE CONFLUENCE I N FOUR CF THE FI VE
SAMPLI NG ROUNDS. UPSTREAM FROM THE CONFLUENCE, THE ZI NC LEVELS WERE
ALREADY RELATI VELY H GH, HOMNEVER, THEY | NCREASED MORE THAN FI VE TIMES I N
CONCENTRATI ON BELOW THE CONFLUENCE W TH CALI FORNI A GULCH AND EXCEEDED
BOTH ACUTE AND CHRONI C CRI TERI A

AS PART OF THE PHASE | RI, EPA ESTI MATED THE CONTRI BUTI ON OF THE YAK
TUNNEL TO METALS LOADI NG AT THE PO NT OF CONFLUENCE W TH THE ARKANSAS
RIVER  THE YAK TUNNEL WAS ESTI MATED TO CONTRI BUTE AN AVERACE CF

APPROXI MATELY 80 PERCENT OF THE DI SSOLVED ZI NC AND 85 PERCENT COF THE

DI SSOLVED CADM UM THAT LEAVES CALI FORNI A GULCH AND ENTERS THE ARKANSAS
R VER ANNUALLY (EPA, 1987A). OTHER SOURCES ARE ALSO RECOGNI ZED AS
CONTRI BUTI NG TO THE CONTAM NATI ON OF BOTH THE ARKANSAS RI VER AND

CALI FORNI A GULCH (EPA, 1987A). DURI NG SPRI NG RUNOFF, THE RELATI VE
CONTRI BUTI ON OF DI FFERENT SOQURCES MAY VARY SUBSTANTI ALLY. NEVERTHELESS,
THE YAK TUNNEL IS A MAJOR SOURCE CF CONTAM NATI ON YEAR- ROUND.

IN ADDI TI O\, METALS I N THE YAK TUNNEL DI SCHARGE CONTRI BUTE TO



CONTAM NATI ON OF THE SHALLOW ALLUVI AL GROUND WATER ZONE ASSCOCI ATED W TH
CALI FORNIA GULCH.  THE PHASE | R | NDI CATED THAT THERE | S AN | NTERCHANCGE
BETWEEN CALI FORNI A GULCH SURFACE WATER AND THE SHALLOW ALLUVI AL GROUND
WATER ZONE BELOW THE PENDRY FAULT. GROUND WATER MONI TORI NG | NDI CATED
THAT THE UPPER 25 TO 50 FEET OF CALI FORNI A GULCH ALLUVI AL GROUND WATER
ARE CONTAM NATED W TH CADM UM ZI NC, AND OTHER METALS AND PCLLUTANTS
SUCH AS SULFATES, WH CH ARE ASSOCI ATED W TH YAK TUNNEL DI SCHARCE. THE
CONCENTRATI ONS COF VARI QUS METALS | N GROUND WATER ARE | N EXCESS OF BOTH
PRI MARY AND SECONDARY DRI NKI NG WATER STANDARDS (EPA, 1987A).

AS | LLUSTRATED I N THE CONCEPTUAL MODEL (FI GURE 3), METALS FROM THE YAK
TUNNEL ALSO CONTRI BUTE TO CONTAM NATI ON OF THE STREAM SEDI MENT SYSTEM
METALS | N SCLUTI ON CAN BECOME SEPARATED FROM THE SOLUTI ON, FORM NG
PRECI PI TATES THAT BECOVE PART OF THE STREAM SEDI MENT SYSTEM  THESE
PRECI PI TATES CAN REVAI N SUSPENDED CR SETTLE QUT OF THE WATER  YELLOW
BOY I'S AN | RON HYDROXI DE PRECI PI TATE AND | S A VI SUAL EXAMPLE OF TH' S
PROCESS, WH CH CAN BE SEEN THROUGHQUT THE LENGTH OF LOWER CALI FORNI A
GQULCH  THE SEDI MENT SYSTEM S DYNAM C CHARACTER |I'S DEMONSTRATED AT HI GH
FLOAS WHEN THE SEDI MENTS AND PRECI PI TATES ARE Pl CKED UP FROM THE STREAM
BED AND ARE MOVED FURTHER DOWNSTREAM

I F SEDI MENTS DRY QUT BECAUSE OF REDUCED STREAMFLOW OR MOVEMENT COF THE
STREAM CHANNEL, CONTAM NATED NMATERI ALS CAN BECOVE W ND- BORNE.  HENCE,
METALS FROM YAK TUNNEL CAN BECOME MORE W DELY DI SPERSED THAN SI MPLY
THROUGH WATER TRANSPCORT. THE Al R PATHWAY WLL BE ADDRESSED IN A
SUBSEQUENT CPERABLE UNIT.

PUBLI C HEALTH AND
ENVI RONMENTAL | MPACTS

THE SURFACE WATER, GROUND WATER, AND Al R PATHWAYS OF CONTAM NANT
TRANSPORT MAY EACH RESULT I N EXPCSURE OF LI VI NG ORGANI SM5 TO HAZARDOUS
SUBSTANCES. PLANTS CAN TAKE UP METALS FROM WATER AND SO LS THROUGH
THEI R ROOT SYSTEMS AND LEAVES. AQUATI C ORGANI SM5 CAN ABSCRB METALS.
DOMESTI C ANl MALS AND W LDLI FE CAN DRI NK CONTAM NATED WATER CR CONSUME
PLANTS CR OTHER ANI MALS THAT HAVE TAKEN UP METALS. HUVANS CAN BE
EXPOSED THROUGH | NHALATI ON OR | NGESTI ON OF CONTAM NATED WATER,

SEDI MENTS, AND FOCD. CONSEQUENTLY, METALS CAN BECOVE PART OF THE FOCD
CHAIN AND MAY Bl QACCUMULATE | N VAR QUS ORGANI SVB.

CADM UM COPPER, LEAD, AND ZI NC ARE KEY METALS OF CONCERN. THE
FOLLON NG ARE BRI EF SUMWARI ES OF THE TOXI C EFFECTS OF THESE METALS:

- CADM UM -- CHRONI C EXPCSURE TO CADM UM I N ANl MALS AND HUMANS
RESULTS | N RENAL DYSFUNCTI ON, HYPERTENSI ON, AND ALTERED LI VER AND
KIDNEY FUNCTION. CADM UM IS TOXI C TO FRESHWATER FI SH I N LOW
CONCENTRATI ONS (A FEW PPB). CADM UM | NTERFERES W TH NORVAL
OSMOREGULATI ON, LI VER AND KI DNEY ENZYMATI C ACTIVITIES, AND
MATURATI ON OF REPRODUCTI VE ORGANS. TRQUT SPECI ES ARE SENSI TI VE
TO CADM UM AND JUVEN LE FI SH ARE COWONLY MORE SENSI TI VE THAN
El THER EGGS OR ADULTS. WHEN CADM UM CCPPER, AND ZI NC
CONCENTRATI ONS OCCUR TOGETHER, SYNERG STI C EFFECTS | NCREASE THEI R
TOXI A TY TO FRESHMATER CRGANI SIVS.

- COPPER -- COPPER IS NOT ACUTELY TOXIC TO HUVANS. | T | MPARTS A
TASTE TO WATER AT RELATI VELY LOW CONCENTRATI ONS (A FEW THOUSAND
PPB), WH CH COULD DETER USE OF CONTAM NATED WATER. COPPER IS ONE
OF THE MOST TOXI C METALS FOR AQUATI C ORGANI SMB. CHRONI C EXPOSURE
TO COPPER | N CONCENTRATI ONS GREATER THAN 12 PPB REDUCES GROAMTH
AND RATE OF REPRODUCTI ON, MAY | NTERFERE W TH OXYGEN TRANSPORT
ACRCSS G LL MEMBRANES, AND HAS BEEN REPORTED TO REDUCE THE
ABILITY OF FI SH TO ORI ENT THEMSELVES PROPERLY.



- LEAD -- CHRONI C EXPCSURE TO RELATI VELY LOW QUANTI TIES OF LEAD I N
HUVANS CAN CAUSE ANEM A, LOSS COF APPETI TE, | NTESTI NAL CRAMPS, AND
FATI GUE. LEAD CAN Bl QACCUMULATE I N HUVANS, AND EXPOSURE TO
H GHER LEAD LEVELS CAN CAUSE PERVANENT NEUROLOG CAL DAVMACGE. THE
GASTRO NTESTI NAL ABSCRPTI ON AND RETENTI ON OF LEAD | S GREATER I N
CH LDREN THAN I N ADULTS, SO CHI LDREN ARE MJCH MORE SUSCEPTI BLE TO
THE ADVERSE EFFECTS OF | NGESTI ON OF LEAD I N WATER, FOCD, AND
DI RT. CHRONI C EXPOSURE TO LEAD CONCENTRATI ONS OF 13 PPB I N
RAI NBOW TRQUT CAUSES REDUCED HEMOGLCBI N PRODUCTI ON AND CHANGES
IN RED BLOCD CELLS. LEAD CONCENTRATI ONS OF A FEW HUNDRED PPB
CAUSES SPI NAL DEFCRM TI ES | N BROOK TRQUT. FI SH THAT ARE EXPCSED
TO CHRONI C AND SUBCHRONI C LEVELS OF LEAD GENERALLY SHOW CHANGES
IN THEI R TI SSUE STRUCTURE. FI SH EGGS AND JUVEN LES MAY BE MORE
SENSI TI VE TO LEAD, AND SEVERAL OTHER METALS, THAN THE ADULTS.

- ZINC -- ZINC IS AN ESSENTI AL ELEMENT | N HUVANS AND | S NECESSARY
FOR THE BI CSYNTHESI S OF NUCLEI C ACI DS AND POLYPEPTIDES. ZINC IS
RARELY TOXIC TO HUMANS, BUT | TS SYNERG STI C/ ANTAGONI STI C
| NTERACTI ON W TH OTHER METALS MAY CAUSE PROBLEMS.  SUSCEPTI BI LI TY
OF FISH TO ZINC IS LARCGELY SPECI ES- DEPENDENT.  RAI NBOW TRQUT AND
BROOK TRQUT ARE FAI RLY SUSCEPTI BLE TO CHRONI C ZI NC EXPOSURE.
JUVEN LE RAI NBOW TROUT ARE ABQUT THREE TI MES MORE RESI STANT THAN
EGES. WATER TEMPERATURE AND HARDNESS S| GNI FI CANTLY | NFLUENCE THE
TOXICATY OF ZINC.  ZINC TOXI O TY CAUSES DECREASED GROMH, KI DNEY
DYSFUNCTI ON, G LL DAVAGE, AND ALTERATI ONS | N BEHAVI OR

SURFACE WATER CONTAM NATI ON | S THE EXPOSURE MECHANI SM OF PRI MARY CONCERN
FOR THE YAK TUNNEL OPERABLE UNIT. BELOW THE YAK TUNNEL PORTAL,

CALI FORNI A GULCH RUNS APPROXI MATELY 4 M LES NEXT TO LEADVI LLE AND
THROUGH STRI NGTOMN BEFCRE | T DI SCHARCGES | NTO THE ARKANSAS R VER ( FI GURE
4). THERE |I'S UNRESTRI CTED PUBLI C ACCESS TO THE GULCH FOR MOST OF TH' S
LENGTH. CH LDREN AND ADOLESCENTS ARE ATTRACTED TO WATER FOR EXPLCRATI ON
AND RECREATI ON. BOTH CHI LDREN AND ADULTS MAY MAKE OTHER RECREATI ONAL
USE OF THE STREAM  THROUGH SUCH ACTI VI TI ES, PECPLE WOULD BE EXPCSED TO
METALS THRQUGH | NADVERTENT | NGESTI ON CF CONTAM NATED NMATERI AL.

THE ARKANSAS RI VER | S HEAVI LY USED FOR | RRI GATI ON, LI VESTOCK WATERI NG
PUBLI C WATER SUPPLY, RECREATION, AND FI SHERIES. | N THE UPPER ARKANSAS
R VER VALLEY, THE PRI MARY USES OF THE ARKANSAS Rl VER ARE RECREATI ONAL

AND, SECONDARI LY, | RRI GATI ON AND STOCK WATERI NG

FURTHER DOMSTREAM WATER FROM THE ARKANSAS R VER | S DI VERTED FCR
MUNI CI PAL WATER SUPPLI ES. FLOW HAS BEEN DI VERTED FROM THE ARKANSAS
R VER BELOW GRANI TE, COLORADO, TO SERVE THE CI TI ES OF AURCRA AND
COLORADO SPRINGS.  SURCGE EVENTS THAT MOBI LI ZE SLUDGES FROM THE YAK
TUNNEL HAVE AFFECTED ARKANSAS RI VER WATER USE. I N 1983, DURI NG AN
I NSPECTI ON OF THE YAK TUNNEL, ASARCO PERSONNEL RELEASED SLUDCGE CR
"YELLOW BOY" THAT HAD FORVED BEH ND DEBRI S DANS.

THE RELEASE TURNED A 20- M LE STRETCH OF THE ARKANSAS Rl VER CRANCGE FCR
SEVERAL DAYS AND FORCED DOWNSTREAM CI TI ES, | NCLUDI NG COLORADO SPRI NGS,
CANON CI'TY, AND FLORENCE, TO TURN OFF THEI R WATER | NTAKES FOR 5 DAYS.
AFTER A SURGE I N 1985, AN CRANGE PLUVME, WH CH EVENTUALLY DI SSI PATED I N
THE PUEBLO RESERVAO R, WAS SEEN MORE THAN 60 M LES DOMNSTREAM  AGAI N,
DOMSTREAM WATER | NTAKES WERE SHUT DOM.

THE STATE OF COLORADO HAS DESI GNATED SEGVENTS OF THE ARKANSAS RI VER,

I NCLUDI NG THE STRETCH FROM THE CONFLUENCE W TH CALI FORNI A GULCH TO LAKE
FORK, FOR VAR QUS USES, | NCLUDI NG CLASS 1 COLD WATER AQUATIC LIFE. TH'S
CLASSI FI CATI ON COVERS WATERS THAT, BASED ON WATER QUALI TY LEVELS, FLOW
AND STREAM BED CHARACTERI STI CS, CQULD PROVI DE A HABI TAT THAT PROTECTS A

W DE VAR ETY OF COLD WATER BI OTA SUCH AS TROUT AND OTHER SENSI Tl VE SPECI ES.



HONEVER, BI OLOG CAL STUDI ES | NDI CATE THAT HABI TAT DEGRADATI ON FROM

METALS CONTAM NATI ON HAS REDUCED THE CAPACI TY OF THI S SEGMVENT CF THE
ARKANSAS R VER TO SUPPORT WELL- BALANCED AQUATI C POPULATI ONS. BELOW THE
CALI FORNI A GULCH CONFLUENCE, BOTH THE QUANTI TY AND VARI ETY OF FI SH AND
MACRO NVERTEBRATE PCOPULATI ONS ARE REDUCED (ROLINE ET AL., 1981).

EVI DENCE ALSO SUGGESTS Bl QACCUMULATI ON OF METALS AND NEGATI VE | MPACTS ON
THE REPRODUCTI VE CAPACI TY OF TROUT (ROLINE ET AL., 1981; LA BOUNTY ET AL.,

THERE | S ALSO THE POTENTI AL FOR THE EXPOSURE OF HUVANS TO METALS THROUGH
GROUND WATER. THE PREVI QUSLY MENTI ONED SHALLOW ALLUVI AL GROUND WATER
ZONE WAS USED AS A SQURCE OF DOVESTI C WATER  DURING THE PHASE | RI

STUDI ES, EPA | DENTI FI ED 33 EXI STI NG VELLS THAT WERE DRI LLED | NTO THE
CALI FORNI A GULCH ALLULWMI UM MANY OF THESE WELLS HAVE BEEN ABANDONED
BECAUSE OF POOR WATER QUALITY. IN 1986, EPA CONNECTED THE ONE REMAI NI NG
HOUSEHOLD THAT USED THE AQU FER AS A DRI NKI NG WATER SOURCE TO THE PUBLI C
WATER SYSTEM HOWEVER, AT THI S TIME, NO STEPS HAVE BEEN TAKEN TO
PREVENT PECPLE FROM USI NG THEI R EXI STI NG VELLS OR FROM DRI LLI NG NEW
VEELLS | NTO THE CONTAM NATED ALLUVI UM

AS SHOM I N FI GURE 3, THERE ARE MULTI PLE SOURCES AND PATHWAYS CF METALS
CONTAM NATI ON I N THE LEADVI LLE AREA. THE REMEDY SELECTED FOR THE YAK
TUNNEL OPERABLE UNIT IS DESI GNED TO ADDRESS A MAJOR SOURCE CF

CONTAM NATI ON AND TO REDUCE S| GNI FI CANTLY THE AMOUNT COF METALS RELEASED
I NTO THE ENVI RONMVENT. OTHER SOURCES AND PATHWAYS OF EXPOSURE WLL BE
ADDRESSED | N SUBSEQUENT COPERABLE UNI TS.

#CR
I'V. COMWUNI TY RELATI ONS HI STCRY

FROM THE BEG NNING OF THE R/ FS PROCESS FOR THE CALI FORNI A GULCH SI TE,
EPA HAS CONDUCTED COVMUNI TY RELATI ONS ACTI VI TI ES AND SOUGHT THE

THE | NVOLVEMENT OF POTENTI ALLY RESPONSI BLE PARTI ES. THESE ACTI VI Tl ES
HAVE | NCLUDED CORRESPONDENCE W TH POTENTI ALLY RESPONSI BLE PARTI ES AND
MEMBERS CF THE PUBLI C, PREPARATI ON OF PRESS RELEASES AND FACT SHEETS,
AND PERI ODI C MEETI NGS W TH ELECTED CFFI G ALS, POTENTI ALLY RESPONSI BLE
PARTI ES, AND THE COVWUNI TY TO DI SCUSS THE SUPERFUND PROCESS AND THE
STATUS CF SITE ACTIVI TI ES.

ON JULY 7, 1987, EPA I SSUED A PRESS RELEASE ANNCUNCI NG THE AVAI LABI LI TY
OF THE YAK TUNNEL FS REPORT. I N JULY 1987, EPA DI STRIBUTED A FACT SHEET
DESCRI BI NG THE ALTERNATI VES EVALUATED TO MORE THAN 100 PECPLE ON EPA' S
MAI LI NG LI ST AND NOTI FI ED THE PUBLI C OF THE OPPORTUNI TY TO COMMENT. EPA
PLACED CCOPI ES OF THE FS REPORT I N THE LAKE COUNTY LI BRARY | N LEADVI LLE
AND | N THE EPA REG ON VI LIBRARY I N DENVER  EPA ALSO DI STRI BUTED

COPI ES OF THE FS REPORT TO MORE THAN 40 PECPLE, | NCLUDI NG THOSE WHO
REQUESTED A COPY DURI NG THE PUBLI C COMVENT PERI OD. EPA SENT CCOPIES ON
JULY 6, 1987 OF THE FS REPORT TO ALL DEFENDANTS I N UNI TED STATES V.
APACHE ENERGY AND M NERALS CO. AND | NVI TED THEI R COMVENTS.

ON AUGUST 17, 1987, EPA I SSUED A PRESS RELEASE ANNCUNCI NG THE

AVAI LABI LI TY OF THE PROPOSED REMEDI AL ACTI ON PLAN FOR THE YAK TUNNEL
OPERABLE UNIT. EPA PLACED A FULL- PAGE NOTI CE I N THE HERALD DEMOCRAT ON
AUGUST 20, 1987, WHI CH CONTAI NED A BRI EF ANALYSI S OF THE PLAN AND
ALTERNATI VE PLANS THAT WERE CONSI DERED. THE NOTI CE ALSO PROVI DED

| NFORVATI ON ON THE COMMVENT PERI CD AND THE DATE SET FOR A PUBLI C MEETI NG
EPA SENT CCPI ES OF THE PROPOCSED PLAN TO THE COVPLETE MNAI LI NG LI ST AND TO
EACH OF THE DEFENDANTS I N UNI TED STATES V. APACHE ENERGY AND M NERALS
CO THE PLAN NOTI FI ED THE PUBLI C AND THE DEFENDANTS CF THE TI M NG AND
PROCEDURES FOR COMMENT. COPI ES OF THE PROPCSED PLAN WERE ALSO PLACED I N
THE LAKE COUNTY AND EPA REG ON VI 11 LI BRARI ES.

EPA ALSO MADE COPI ES OF THE ADM NI STRATI VE RECORD AVAI LABLE I N THE LAKE

1975).



COUNTY AND EPA REG ON VI I LIBRARI ES ON SEPTEMBER 15, 1987. EPA SENT
LETTERS TO EACH DEFENDANT ANNCUNCI NG THE AVAI LABI LI TY OF THE

ADM NI STRATI VE RECORD. EPA ALSO | SSUED A PRESS RELEASE ON SEPTEMBER 25,
1987, AND ARTI CLES NOTI FYI NG THE PUBLI C OF LOCATI ON AND AVAI LABI LI TY COF
THE RECORD APPEARED | N THE HERALD DEMOCRAT ON OCTOBER 1, 1987, AND THE
ROCKY MOUNTAI N NEWS ON OCTOBER 2, 1987. EPA RESPONDED TO ALL REQUESTS
MADE DURI NG THE PUBLI C COMMENT PERI CD BY DEFENDANTS AND OTHERS FCR
TECHNI CAL | NFORMATI ON NOT YET AVAI LABLE | N THE ADM NI STRATI VE RECCRD.

I N ADDI TION TO A 90- DAY PUBLI C COMMENT PERI GD, EPA HELD A PUBLI C MEETI NG
ON THE FS AND PROPOSED PLAN AT THE LAKE COUNTY COURTHOUSE | N LEADVI LLE
ON SEPTEMBER 1, 1987. MORE THAN 40 PECPLE SI GNED THE ATTENDANCE SHEET.
ATTENDEES RAlI SED COMMENTS AND QUESTI ONS ON A VARI ETY COF | SSUES. AT THE
MEETI NG ASARCO PRESENTED | TS OM PRCPCSAL FOR A YAK TUNNEL CPERABLE
UNIT REMEDY. THE PECPLE PRESENT AT THE MEETI NG ALSO RAI SED QUESTI ONS
AND MADE COWMVENTS ON BOTH THE EPA AND THE ASARCO PROPCSALS.

A COURT REPORTER PREPARED A TRANSCRI PT OF THE MEETING A CCPY CF THE
TRANSCRI PT AND ALL WRI TTEN COMMENTS RECEI VED DURI NG THE COMMENT PERI CD
HAVE BEEN PLACED | N THE ADM NI STRATI VE RECORD. | N ADDI TI ON, COPIES CF
THE TRANSCRI PT WERE SENT TO ALL PECPLE WHO MADE COMMENTS AT THE PUBLI C
MEETI NG

KEY COMMUNI TY CONCERNS EXPRESSED AT THE PUBLI C MEETI NG AND I N WRI TTEN
COWVENTS | NCLUDED THE FOLLOW NG

1. THE TECHNI CAL AND ECONOM C W SDOM CF REHABI LI TATI NG THE YAK TUNNEL TO
FACI LI TATE DRAI NAGE AND M NI M ZE SURCE EVENTS;

2. THE | MPORTANCE OF WORKER SAFETY DURI NG REHABI LI TATI O\

3. PROBLEMS WTH THE NEED FOR PERPETUAL TUNNEL NAI NTENANCE, TREATMENT
PLANT OPERATI ON, AND SLUDGE DI SPCSAL;

4. THE APPROPRI ATENESS AND TECHNI CAL FEASI Bl LI TY OF MEETI NG THE PROPCSED
CLEANUP CRI TERI A; AND

5. THE POTENTI AL ECONOM C | MPACT OF THE PROPOSED REMEDI AL MEASURES ON
THE FUTURE OF THE LEADVI LLE M NI NG | NDUSTRY.

THESE | SSUES ARE ADDRESSED | N THE " SELECTED REMEDY" SECTION OF THI' S RCD
AND THE RESPONSI VENESS SUMVARY.

#AE
V. ALTERNATI VES EVALUATI ON

AS PART OF THE FS, EPA DEVELCPED AND EVALUATED 11 REMEDI AL ALTERNATI VES
FOR THE YAK TUNNEL | N ACCORDANCE W TH CERCLA (AS AMENDED BY SARA), THE
NCP, AND EPA' S "I NTERI M GU DANCE ON SUPERFUND SELECTI ON OF REMEDY",
DECEMBER 24, 1986 (OSWER DI RECTI VE NO. 9355.0-19). |IN ADDITION, EPA HAS
EVALUATED ALTERNATI VES PROPOSED BY ASARCO AND THE LEADVI LLE CORPCRATI ON.

UNDER SECTI ON 121 OF SARA, EPA MJUST SELECT A REMEDI AL ACTION THAT IS
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT, THAT |'S COST- EFFECTI VE,
THAT ATTAI NS FEDERAL AND STATE REQUI REMENTS THAT ARE APPLI CABLE CR
RELEVANT AND APPRCOPRI ATE ( ARARS), AND THAT USES PERVANENT SCLUTI ONS AND
ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO
THE MAXI MUM EXTENT PRACTI CABLE. ADDI TI ONALLY, SARA SECTI ON 121 AND EPA
QU DANCE DOCUMENTS ESTABLI SH A PREFERENCE FOR REMEDI ES WH CH EMPLOY
TREATMENT WH CH PERVANENTLY AND SI GNI FI CANTLY REDUCES THE MOBI LI TY,
TOXIATY, OR VOLUME OF HAZARDQUS SUBSTANCES AS THEI R PRI NCI PAL ELEMENT.
TH' S SECTI ON SUMVARI ZES HOW EPA' S REMEDY SELECTI ON PROCESS ADDRESSES



THESE REQUI REMENTS.
DEVELCPMENT OF ALTERNATI VES

ALTERNATI VES FOR THE YAK TUNNEL CPERABLE UNI T WERE DEVELCOPED BASED ON

CONSI DERATI ON OF SPECI FI C SI TE AND WASTE CHARACTERI STI CS ( SEE TABLE 5-1

OF THE FS REPORT). FROM THE UNI VERSE OF PCSSI BLE RESPONSE ACTI ONS, EPA
DEFI NED A SET OF RESPONSE ACTI ONS AND ASSOCI ATED TECHNOLOG ES THAT COULD
ADDRESS THE SPECI FI C SI TE AND WASTE CHARACTERI STI CS ( SEE TABLES 5-3 AND

5-4 OF THE FS REPORT). AN EXAMPLE OF THE RESULTS OF TH S PROCESS WAS

THE ELI M NATI ON OF | NCI NERATI ON FROM FURTHER CONSI DERATI ON BECAUSE

METALS, SUCH AS THE CONTAM NANTS FROM YAK TUNNEL, ARE NOT DESTROYED BY HEAT.

SECTI ON 121(B) (1) OF SARA REQUI RES AN ASSESSMENT OF PERVANENT SCLUTI ONS
AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES
THAT, IN WHOLE OR I N PART, WLL RESULT IN A PERVANENT AND SI GNI FI CANT
DECREASE | N THE TOXI G TY, MOBILITY, OR VOLUME OF THE HAZARDOUS
SUBSTANCE, PCLLUTANT, OR CONTAM NANT. AS PART OF TH S ASSESSMENT, EPA
EVALUATED PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT PROCESSES THAT

| NCLUDED CHEM CAL TREATMENT AND REPROCESSI NG

BEFORE THE TECHNOLOG ES WERE ASSEMBLED | NTO REMEDI AL ACTI ON

ALTERNATI VES, THEY WERE CATEGCRI ZED AS ElI THER SOURCE CONTRCL OR
MANAGEMENT- CF- M GRATI ON MEASURES AND WERE PRESCREENED BASED ON THEI R
SU TABI LI TY TO ABATE THE THREAT FROM THE YAK TUNNEL EFFLUENT. SOURCE
CONTROL MEASURES ARE DESI GNED TO CONTROL THE SOURCE OF CONTAM NATI ON AT
OR NEAR THE AREA WHERE THE HAZARDOUS SUBSTANCES WERE CRI G NALLY LOCATED.
FOR THI S CPERABLE UNI'T, THE SULFI DE ZONES EXPCSED BY M NI NG ACTI VI TI ES
ARE CONS|I DERED AS THE "SOURCE' CF CONTAM NATI ON.

MANAGEMENT- OF- M GRATI ON ACTI ONS ARE TAKEN TO M Tl GATE THE | MPACT OF THE
YAK TUNNEL DI SCHARCE. THE RESULTS OF THI S PRESCREENI NG WERE PRESENTED
IN TABLES 5-7 AND 5-8 OF THE FS REPCRT.

EPA THEN ASSEMBLED THE REMAI NI NG TECHNCLOG ES ANDY CR DI SPOSAL OPTI ONS

I NTO 10 REMEDI AL ACTI ON ALTERNATI VES. PURSUANT TO THE | NTER M GUI DANCE
ON SUPERFUND SELECTI ON OF REMEDY, EPA | NCLUDED ALTERNATI VES RANG NG FROM
THOSE THAT WOULD ELI M NATE THE NEED FOR LONG TERM MANAGEMENT (| NCLUDI NG
MONI TORING AT THE SITE, TO ALTERNATI VES | NVOLVI NG TREATMENT THAT WOULD
REDUCE TOXI O TY, MOBILITY, OR VOLUME AS THEI R PRI NCI PAL ELEMENT.

FURTHER A NO ACTI ON ALTERNATI VE WAS | NCLUDED AS REQUI RED BY SECTI ON
300. 68(F) (1) (V) OF THE NCP.

IN ADDI TION TO THE 11 ALTERNATI VES DEVELOPED AND EVALUATED IN THE FS
REPCORT, EPA HAS ADDED THE TWD ALTERNATI VES PROPCSED BY DEFENDANTS.

DESCRI PTI ON OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES EVALUATED I N THE FS REPORT WERE DEVELOPED TO
ACCOWPLI SH THE FOLLOW NG

1. SEAL THE UNDERGROUND WORKI NGS TO ELI M NATE THE QUTFLOW OF
OONTAM NATED WATER ( REDUCE OR ELI M NATE THE NEED FOR LONG TERM
MANAGEVENT) ;

2. REMOVE AND PRCCESS THE SULFI DE M NERAL ZONE ( REDUCE THE NEED FOR
LONG TERM MANAGEMENT) ;

3. TREAT THE CONTAM NATED OQUTFLOW PRI OR TO DI SCHARGE TO THE ENVI RONVENT
(REDUCE MOBI LI TY AND TOXI O TY); OR

4. COVBI NATI ONS OF THESE ALTERNATI VES.

THESE REMEDI ES ARE LI STED BELOW AS ALTERNATI VES 1 THROUGH 10.



ALTERNATI VE 11 1S THE NO- ACTI ON ALTERNATI VE. THE ALTERNATI VES PRCPCSED
BY ASARCO AND LEADVI LLE CORPCRATI ON ARE LI STED AS ALTERNATI VES 12 AND

13,

=

8.

RESPECTI VELY.

M NE VA D BACKFI LL -- THI'S ALTERNATI VE WOULD | NVOLVE BACKFI LLI NG THE
TUNNEL, THE LATERALS, AND THE M NED-QUT VO DS WTH M NE TAI LI NGS,
WASTE ROCK, NATURAL FILL, OR CONCRETE TO STOP WATER | NFI LTRATI ON AND
HALT THE OXI DATI ON PROCESS.

TOTAL PLUGA NG OF THE YAK TUNNEL -- SEVERAL DI SCRETE CONCRETE PLUGS
WOULD BE CONSTRUCTED W THIN THE TUNNEL. THE WATER THAT BACKS UP
BEHI ND THE PLUGS WOULD FLOOD THE SULFI DE ZONE, REDUCE THE OXI DATI ON
PROCESS AND, THEREBY, PREVENT THE DI SCHARGE OF CONTAM NATED WATER

M NI NG AND DI SPCSAL -- THE SULFI DE ZONE WOULD BE M NED OQUT AND
DI SPOSED OF | N AN APPROPRI ATE LANDFI LL, THUS HALTI NG THE IN SI TU
OXlI DATI ON PROCESS AND THE RELEASE OF METALS.

M NI NG TREATMENT, AND DI SPCSAL -- THI S ALTERNATIVE IS SIM LAR TO
ALTERNATI VE 3 WTH THE EXCEPTI ON THAT ECONOM CALLY VALUABLE METALS
WOULD BE RECOVERED FROM THE M NED SULFI DE ROCK PRI OR TO DI SPOSAL.
TH' S WOULD SI GNI FI CANTLY REDUCE THE METAL CONTENT OF THE WASTE
REQUI R NG LAND DI SPCSAL AND, THEREBY, OFFSET DI SPCSAL COSTS.

COLLECTI ON, TREATMENT, AND DI SCHARGE -- TH S ALTERNATI VE WOULD

| N\VOLVE REHABI LI TATI NG THE YAK TUNNEL TO MAI NTAIN I TS FUNCTION I N
COLLECTI NG THE CONTAM NATED WATER.  SHAFTS WOULD BE SEALED AND
SURFACE WATER DI VERSI ONS WOULD BE | NSTALLED TO M NI M ZE THE | NFLOW
OF SNOWWELT AND PRECI Pl TATI ON TO THE YAK TUNNEL AND M NED AREAS.
SURGE CONTRCL PONDS WOULD BE BU LT TO REGULATE THE QUTFLOW FROM THE
TUNNEL AND A WATER TREATMENT FACI LI TY WOULD BE CONSTRUCTED THAT
WOULD DI SCHARGE TREATED EFFLUENT TO THE LONER REACHES OF CALI FORNI A
GQULCH OR THE ARKANSAS RI VER. AMONG THE CONSI DERED TREATMENT OPTI ONS
WERE THE FOLLOW NG

- CHEM CAL TREATMENT USI NG A LI ME NEUTRALI ZATI ON PLANT OR
PONDS;

- CHEM CAL TREATMENT USI NG SELECTI VE PRECI PI TATI ON TO RECOVER
VALUABLE M NERALS FROM THE WATER;

- BIOLOA CAL TREATMENT USI NG WETLANDS; AND
- A SECONDARY TREATMENT STAGE TO FURTHER | MPROVE THE EFFLUENT QUALI TY.

EPA | DENTI FI ED ALTERNATI VE 5 AS THE PREFERRED ALTERNATI VE I N THE
PROPOSED REMEDI AL ACTI ON PLAN BUT RETAI NED THE PGCSSI BI LI TY OF
PARTI AL PLUGGE NG

PARTI AL PLUGE NG COLLECTI ON, AND DI SCHARGE -- TH S ALTERNATI VE
WOULD | NVOLVE CONSTRUCTI NG ONE OR MORE DI SCRETE CONCRETE PLUGS I N
THE UPPER REACHES OF THE YAK TUNNEL TO REDUCE THE AMOUNT CF THE
QUTFLOW DI SCHARGED TO THE LOWNER REACHES OF CALI FCRNI A GULCH OR THE
ARKANSAS Rl VER

PARTI AL PLUGE NG COLLECTI ON, TREATMENT, AND DI SCHARGE -- TH' S
ALTERNATI VE COVBI NES ALTERNATI VES 5 AND 6, | NCORPCRATI NG BOTH THE
| NSTALLATI ON OF ONE OR MORE DI SCRETE PLUGS AND TREATMENT COF ANY
REMAI NI NG DI SCHARGE. THE PLUES) WOULD REDUCE THE QUANTI TY OF
CONTAM NATED QUTFLOW AND, THUS, REDUCE THE SI ZE OF THE TREATMENT
FACI LI TY AND AMOUNT OF TUNNEL REHABI LI TATI ON REQUI RED.

PARTI AL M NI NG AND DI SPCSAL, AND PARTI AL PLUGE NG COLLECTI ON, AND



DI SCHARCE -- TH' S ALTERNATI VE IS A COVBI NATI ON OF ALTERNATI VES 3 AND 6.

9. PARTIAL M NING TREATMENT, AND DI SPCSAL, AND PARTI AL PLUGE NG
COLLECTI ON, TREATMENT, AND DI SCHARGE -- TH S ALTERNATI VE COMBI NES
ALTERNATI VES 4 AND 7.

10. I NSTI TUTI ONAL CONTROLS -- IN TH S ALTERNATI VE, DEED AND ACCESS
RESTRI CTI ONS WOULD BE USED TO REDUCE PUBLI C EXPOSURE TO METALS IN
THE YAK TUNNEL DI SCHARCE.

11. NO ACTION -- NO REMEDI AL ACTI ONS WOULD BE PERFCRVED.

12. ASARCO PRCPCSAL -- ASARCO PROPOSED TOTAL PLUGE NG OF THE TUNNEL W TH
A SER ES OF FOUR CONCRETE PLUGS. | N ADDI TI ON, SURCE PONDS WOULD BE
CONSTRUCTED, THE GROUND SURFACE WOULD BE SEALED TO PREVENT | NFLOW
AND THE M NE WATER WOULD BE TREATED THROUGH I N SI TU LI ME TREATMENT
BY LIME INJECTION. TH S PROPCSAL | NCORPCRATES ELEMENTS OF
ALTERNATI VES 2, 5, AND 7 WTH THE ADDI TION OF THE IN SITU, RATHER
THAN EXTERNAL, WATER TREATMENT.

13. LEADVI LLE CORPCRATI ON PROPCSAL -- LEADVI LLE CORPORATI ON PROPCSED TO
I NSTALL A PLUG I N THE YAK TUNNEL BELOW THE RESURRECTI ON M NE
WORKINGS. TH S IS A SPECI FI C PROPOSAL FCR | MPLEMENTATI ON OF ONE
ELEMENT, THE RESURRECTI ON PLUG COWMON TO ALTERNATIVES 2, 6, 7, AND
12. LEADVI LLE CORPORATI ON ALSO PROPOSED PUMPI NG TREATMENT, AND
DI SCHARCGE OF WATER TO EVANS GULCH FROM BEH ND THE PLUG UNTIL ITS
M NI NG CPERATI ONS CEASE.

I NI TI AL SCREENI NG

PURSUANT TO SECTI ON 300.68(G OF THE NCP AND EPA' S | NTERI M GUI DANCE ON
SUPERFUND SELECTI ON OF REMEDY, EPA CONDUCTED AN | NI TI AL SCREENI NG OF THE
11 ALTERNATI VES BASED ON | MPLEMENTABI LI TY ( ACCEPTABLE ENG NEERI NG

PRACTI CES), EFFECTI VENESS, AND COST. TABLE 7-1 IN THE FS SUWARI ZES THE
I NI TIAL SCREENI NG PROCESS. ALTERNATIVES 1, 2, 3, 4, 6, 8 9, AND 10

FAI LED TO PASS THE | NI TI AL SCREENI NG FOR THE REASONS DESCRI BED BELOW

ALTERNATI VE 1

ALTERNATI VE 1 CONSI STS CF FILLING M NE VO D SPACES AND ROCK FRACTURES
WTH M NE TAI LI NGS, WASTE ROCK, NATURAL FILL, OR CONCRETE TO REDUCE
WATER | NFI LTRATI ON AND REDUCE THE SULFI DE OXI DATI ON PROCESS. THI' S
ALTERNATI VE WAS ELI M NATED BECAUSE | T MAY NOT BE TECHN CALLY FEASI BLE TO
FILL ALL THE M NE VO DS AND HALT THE OXI DATI ON PROCESS. | F THE M NE
VA D SPACES WERE TO BE FI LLED, THE ALTERNATI VE WOULD PRCBABLY NOT BE
EFFECTI VE | N REDUCI NG THE GENERATI ON CF ACI DI C GROUND WATER SI NCE FLOW
THROUGH THE SURROUNDI NG SULFI DE ROCK WOULD STILL OCCUR. TH'S AC DI C
WATER COULD SEEP TO CALI FORNI A GULCH AND PCSSI BLY TO OTHER AREAS. THE
ALTERNATI VE WAS ALSO ELI M NATED BECAUSE | T WOULD CAUSE EXTENSI VE

ENVI RONMVENTAL DAMAGE TO THE GROUND SURFACE WHEN THE REQUI RED ACCESS
ROADS AND DRI LL PADS ARE BU LT TO I NJECT THE GROUT AND OTHER FI LL
MATERI ALS | NTO THE M NE VO DS. ALTERNATI VE 1 FAR EXCEEDS THE COST CF
OTHER ALTERNATI VES BUT DCOES NOT PROVI DE SUBSTANTI ALLY GREATER PUBLI C
HEALTH AND ENVI RONVENTAL PROTECTI ON, OR TECHNI CAL RELI ABI LI TY.

ALTERNATI VE 2

ALTERNATI VE 2 CONSI STS OF TOTALLY PLUGE NG THE YAK TUNNEL BY A SER ES OF
PLUGS IN AN ATTEMPT TO STOP THE DI SCHARGE OF FLOW FROM THE PORTAL. THI' S
ALTERNATI VE WAS ELI M NATED BECAUSE | T WOULD NOT BE TECHNI CALLY FEASI BLE
TO STCP ALL FLOW FROM THE YAK TUNNEL WORKI NGS. THE LOMERMOST AREA OF
THE TUNNEL, THE I RON HILL GROUP OF M NE WORKI NGS, | S RELATI VELY NEAR THE
SURFACE AND HAS EXTENSI VE SHAFTS, FRACTURES, AND M NE WORKI NGS. ONCE



WATER HAD BACKED UP BEHI ND THE LOMERMOST PLUG | T WOULD LI KELY SEEP
THROUGH THESE CONDUI TS TO THE SURFACE AND CONSEQUENTLY TO CALI FORNI A
GULCH  WH LE MANY OF THESE COULD BE PLUGGED, IT IS UNLI KELY THAT
COVWPLETE CONTROL OF THE SEEPAGE THROUGH SURFACE SEALI NG CAN BE ACH EVED
IN THE IRON H LL AREA. THI S ALTERNATI VE DI D NOT | NCLUDE ANY ACTI VI TI ES
TO CONTROL OR CLEAN UP ACI DI C SEEPAGE. AS A RESULT OF THE UNCONTRCLLED
ACI DI C SEEPAGE TO CALI FORNI A GULCH, TH S ALTERNATI VE WOULD NOT

EFFECTI VELY PROTECT WATER QUALI TY.

ALTERNATI VES 3 AND 4

ALTERNATI VES 3 AND 4 BOTH ENTAI L REMOVI NG THE SULFI DE ROCK BY M NI NG
ALTERNATI VE 3 | NVOLVES DI SPOSAL OF THE REMOVED SULFI DE ROCK, WHI LE
ALTERNATI VE 4 CONSI DERS RECOVERI NG THE METALS FROM THE SULFI DE ROCK

( RESOURCE RECOVERY) TO REDUCE THE METALS CONTENT OF THE WASTE REQUI RI NG
DI SPOSAL. ALTERNATI VES 3 AND 4 WERE ELI M NATED BECAUSE THEY WERE

CONSI DERED TO BE UNRELI ABLE, LIKELY TO CREATE SUBSTANTI AL ADVERSE

ENVI RONMENTAL | MPACTS, AND EXTREMELY DI FFI CULT AND EXPENSI VE TO
UNDERTAKE.  FI RST, | DENTI FYI NG AND REMOVI NG ALL SULFI DE ROCK MAY NOT BE
POSSIBLE. | F ALL SULFI DE ROCK WERE NOT REMOVED, THE CONDI TI ONS

RESULTI NG | N THE GENERATI ON OF ACI DI C GROUND WATER WOULD PERSI ST, AND
NEI THER ALTERNATI VE 3 NOR 4 WOULD BE EFFECTI VE | N PROTECTI NG WATER
QUALI TY. SECOND, THE ENVI RONMVENTAL | MPACTS OF SUCH A M NI NG EFFORT
WOULD BE SUBSTANTI AL BECAUSE | T WOULD ENTAI L EXPLORATI ON DRI LLI NG ROCK
REMOVAL, BACKFI LL TO PREVENT SUBSI DENCE CF M NED AREAS, AND
TRANSPORTATI ON AND DI SPOSAL OF THE M NED MATERI AL. I N ADDI TI ON, BOTH
ALTERNATI VES 3 AND 4 FAR EXCEED THE COSTS OF OTHER ALTERNATI VES AND
STILL DO NOT PROVI DE SUBSTANTI ALLY GREATER PUBLI C HEALTH AND

ENVI RONMVENTAL PROTECTI ON, OR TECHNI CAL RELI ABI LI TY.

ALTERNATI VE 6

ALTERNATI VE 6 CONSI STS COF PARTI AL PLUGE NG, COLLECTI ON, AND DI SCHARGE OF
THE YAK PORTAL DRAINACE. THE PARTI AL PLUGE NG WOULD REDUCE FLOW AND
METALS CONCENTRATI ON AT THE TUNNEL PORTAL. THE DI SCHARGE AT THE PORTAL
WOULD BE COLLECTED AND DI SCHARGED ElI THER TO CALI FORNI A GULCH CR THE
ARKANSAS R VER. HOWEVER, EVEN W TH THE REDUCTI ON I N VOLUME AND METALS
CONCENTRATI ON, THE WATER DI SCHARGED FROM THE YAK TUNNEL WOULD STI LL

CONTAI N HI GH LEVELS OF METALS. THEREFORE, TH S ALTERNATI VE WAS ELI M NATED.

ALTERNATI VES 8 AND 9

ALTERNATI VES 8 AND 9 ARE SIM LAR I N THAT THEY ENTAI L PARTI AL M NI NG AND

DI SPOSAL, AND PARTI AL PLUGAE NG, CCOLLECTI ON, AND TREATMENT FOR BOTH THE

M NED MATERI ALS (TO REMOVE THE SULFI DES AND ACHI EVE RESOURCE RECOVERY)

AND TREATMENT OF THE TUNNEL DI SCHARGE. NEI THER ALTERNATI VE WOULD

ACHI EVE GREATER REDUCTI ON IN MBI LITY, TOXICTY, OR VOLUME OF WASTES

THAN ALTERNATIVES 5 OR 7. ALTERNATIVES 8 AND 9 WERE ELI M NATED FOR THE
SAME REASONS AS ALTERNATI VES 3 AND 4; THEY ARE UNRELI ABLE, LIKELY TO
CREATE ADVERSE ENVI RONMENTAL | MPACTS, AND EXTREMELY DI FFI CULT TO UNDERTAKE.

ALTERNATI VE 10

ALTERNATI VE 10 USES | NSTI TUTI ONAL CONTROLS TO M NIM ZE THE | MPACT FROM

THE YAK TUNNEL. | NSTI TUTI ONAL CONTRCLS, SUCH AS FENCES, CULVERTS, AND

LAND USE RESTRI CTI ONS, ARE TECHN CALLY FEASI BLE AND RELATI VELY SI MPLE TO

| MPLEMENT. HOWEVER, | MPLEMENTATI ON OF | NSTI TUTI ONAL CONTROLS WOULD HAVE

NO | MPACT ON THE GENERATI ON AND DI SCHARGE OF METAL- LADEN ACI DI C WATER

FROM THE YAK TUNNEL. SI NCE ALTERNATI VE 10 WOULD PROVI DE LI TTLE BENEFI T,

I F ANY, TO PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONVENT, | T WAS ELI M NATED.

ALTERNATI VES 12 AND 13



ALTERNATI VES 12 AND 13 DI D NOT RECEI VE | NI TI AL SCREEN NG SI NCE THEY WERE
PROPOCSED AFTER EPA HAD COVPLETED THE FS. HOWEVER, EPA RETAI NED THEM AS
WELL AS ALTERNATIVES 5, 7, AND 11, FOR DETAI LED ANALYSI S.

DETAI LED DESCRI PTI ON COF
REVAI NI NG ALTERNATI VES

THE FI VE ALTERNATI VES RETAI NED FOCR FURTHER ANALYSI S | NCLUDE ELEMENTS COF
SOURCE CONTRCL ( TUNNEL PLUGGE NG AND FLOODI NG OF SULFI DE ZONES TO CONTRCL
OXI DATI ON), MANAGEMENT OF M GRATI ON ( COLLECTI ON AND TREATMENT OF

CONTAM NATED WATER), PERVANENT SOLUTI ONS ( TUNNEL PLUGGE NG, FLOODI NG OF
SULFI DE ZONES, AND SURFACE SEALI NG, AND ALTERNATI VE TREATMENT
TECHNOLOG ES ( COLLECTI ON AND TREATMENT OF CONTAM NATED WATER). IN

ADDI TI ON, SEVERAL OF THESE ALTERNATI VES (5, 7, 12, AND 13) USE

TECHNI QUES THAT MAY SI GNI FI CANTLY REDUCE THE MOBILITY, TOXICITY, CR
VOLUME OF HAZARDOUS SUBSTANCES.

THE FI VE ALTERNATI VES SELECTED FOR DETAI LED ANALYSI S ARE DESCRI BED I N
DETAI L BELOW

ALTERNATI VE 5 -- COLLECTI ON, TREATMENT, AND DI SCHARCE

TH' S ALTERNATI VE | S A MANAGEMENT- OF- M GRATI ON TECHNI QUE TO COLLECT AND
TREAT THE YAK TUNNEL FLOW THE TUNNEL WOULD BE REHABI LI TATED TO

MAI NTAIN | TS FUNCTI ON AS A DRAI NACE SYSTEM WH CH WOULD CONTRCL SURGES
AND RELEASES OF PRECI PI TATES. THE PORTAL FLOWWOULD BE ROQUTED THROUGH
SURGE PONDS I N THE RESURRECTI ON M LL YARD. THESE PONDS WOULD BE BUI LT
TO CONTROL DI SCHARGES DURI NG CONSTRUCTI ON AND THEN WOULD BE USED AS
EQUALI ZATI ON PONDS TO CONTRCL THE FLOW TO A TREATMENT PLANT.

WATER WOULD BE PUMPED TO A TREATMENT FACI LI TY LOCATED QUTSI DE THE

100- YEAR FLOCDPLAIN. THE PLANT WOULD USE CHEM CAL OR Bl OLOd CAL
TREATMENT PROCESSES. SECONDARY TREATMENT WOULD BE ADDED | F NECESSARY TO
MEET CLEANUP STANDARDS. AFTER TREATMENT, THE WATER COULD BE DI SCHARGED
TO El THER CALI FORNI A GULCH OR THE ARKANSAS RI VER  WASTE SLUDGE FROM THE
TREATMENT FACI LI TY WOULD BE DI SPCSED OF ONSI TE | N A PROPERLY DESI GNED
AND NMAI NTAI NED LANDFI LL.

ALTERNATI VE 7 -- PARTI AL PLUGE NG COLLECTI ON, TREATMENT, AND DI SCHARGE

TH' S ALTERNATI VE USES BOTH SOURCE CONTROL AND NMANAGEMENT- OF- M GRATI ON
TECHNOLOG ES.  SOURCE CONTRCL WOULD BE ACH EVED BY PLACI NG CONCRETE

PLUGS IN THE YAK TUNNEL BELOW BOTH THE RESURRECTI ON AND THE | BEX- | RENE

M NE WORKI NGS. THESE PLUGS WOULD DECREASE ACI D M NE DRAI NAGE FLOW RATES

FROM THE PORTAL BY ABOUT 50 PERCENT. PARTIAL PLUGGE NG WOULD ALSO REDUCE

THE AREA OF THE TUNNEL AND LATERALS THAT WOULD REQUI RE REHABI LI TATI ON

AND SUBSEQUENT MAI NTENANCE. THE REMAI NI NG ACI D DRAI NAGE FROM THE TUNNEL
WOULD BE COLLECTED VI A THE REHABI LI TATED TUNNEL COLLECTI ON SYSTEM

DESCRI BED | N ALTERNATI VE 5. THE TREATMENT PLANT OPTI ONS ( ADJUSTED FOR
REDUCED FLOW AND WASTE DI SPCSAL) WOULD BE THE SAME AS THOSE FOR ALTERNATI VE 5.

ALTERNATI VE 11 -- NO ACTI ON

UNDER THE NO- ACTI ON ALTERNATI VE, THERE WOULD BE NO REMEDI ATI ON OF THE
YAK TUNNEL DI SCHARCE.

ALTERNATI VE 12 -- ASARCO PROPCSAL ( TOTAL PLUGAE NG OCLLECTI ON, AND I N
SI TU TREATMENT)

DURI NG THE PUBLI C COMVENT PERI OD, ASARCO PRCPCSED A DETAI LED ALTERNATI VE
THAT USES BOTH SOURCE CONTRCL AND MANAGEMENT OF M GRATI ON TECHNOLOG ES
(ASARCO, 1987). TH S ALTERNATI VE | NVOLVES TOTAL PLUGE NG OF THE YAK
TUNNEL W TH PLACEMENT OF CONCRETE PLUGS BELOW THE RESURRECTI ON M NE



WORKI NGS, | N THE | RENE- 1 BEX AREA, AND NEAR THE PORTAL. THE WATER BEH ND
THE PORTAL PLUG WOULD BE PUMPED TO THE SURFACE, M XED W TH LI ME, AND
SUBSEQUENTLY DI SCHARGED BACK | NTO THE M NE WORKI NGS VI A | NJECTI ON WELLS.
THE PUWPI NG TREATMENT, AND REI NJECTI ON WOULD CONTI NUE UNTI L WATER

QUALI TY WTHI N THE M NE WORKI NGS WAS ACCEPTABLE. | F NECESSARY, WATER
LEVELS WOULD BE LOWNERED BEHI ND THE PORTAL PLUG AND THE PUWMPED- QUT WATER
WOULD BE TREATED BEFORE DI SCHARCE.

ASARCO ALSO PROPCSED DI VERSI ON OF SURFACE WATER, CONSTRUCTI ON CF SURGE
PONDS, AND DEVELOPMENT OF A MONI TORI NG NETWORK.

SINCE TH S COVBI NATI ON OF RESPONSE ACTI ONS WAS NOT EVALUATED I N THE FS,
A MORE DETAI LED DESCRI PTI ON FOLLOWS:

1. TUNNEL PLUGE NG  CONCRETE PLUGS WOULD BE | NSTALLED AT FOUR LOCATI ONS
IN THE YAK TUNNEL: BELOW THE RESURRECTI ON M NE WORKI NGS, BELOW THE
| BEX AREA, | N THE | RENE LATERAL, AND NEAR THE PORTAL. THE PLUGS
WOULD M NIM ZE THE M GRATI ON OF WATER FROM THE M NE WORKI NGS THROUGH
THE TUNNEL AND WOULD | NUNDATE A LARGE PORTI ON OF THE SULFI DE ZONE

2. SURFACE WATER DI VERSIONS. TO M NIM ZE THE AMOUNT CF SURFACE WATER
I NFI LTRATI NG THE TUNNEL, ASARCO PRCPCSED CONSTRUCTI NG A SURFACE WATER
DI VERSI ON CHANNEL AND A GROUND WATER CUTCFF WALL UPSTREAM COF THE
DI VERSI ON CHANNEL, AND BACKFI LLI NG ALL SHAFTS I N THE BOTTOM OF UPPER
CALI FORNI A GULCH.

3. SURGE PONDS. SURCGE PONDS WOULD BE CONSTRUCTED ON TWO TAI LI NG
| MPOQUNDVENTS LOCATED NEAR THE YAK TUNNEL PORTAL. THE SURCGE PONDS
WOULD BE NEEDED TO PROTECT THE DOWNSTREAM WATERS DURI NG CONSTRUCTI ON
OF THE TUNNEL PLUGS. ONCE THE PLUGS ARE | NSTALLED, THE SURGE PONDS
WOULD BE DI SMANTLED. TH S COMPONENT WOULD ALSO | NVOLVE STREAM
CHANNEL RELOCATI ON AND STABI LI ZATI ON OF THE TWD TAI LI NGS | MPOUNDVENTS.

4. IN SI TU TREATMENT. ASARCO PRCOPCSES TO TREAT THE WATER | MPOUNDED
BEHI ND THE PORTAL PLUG BY | NJECTI NG LI ME | NTO THE OLD M NE WORKI NGS.
THE PROPCSAL CONSI STS OF A WELL AND PUWP STATI ON I N CALI FORNI A GULCH,
SURFACE PI PING TO I NJECTI ON VEELLS, AND A PORTABLE LI ME ADDI Tl ON
SYSTEM  ACCCORDI NG TO ASARCO, TH' S I N SI TU TREATMENT SYSTEM WOULD
PUVWP WATER FROM OLD M NE WORKI NGS, ADD LI ME, AND REI NJECT H GH PH
WATER | NTO SI X MAJOR M NE WORKI NGS.  THE HI GH PH WATER WOULD
PRECI PI TATE METALS AND FORM A SLUDGE, WH CH WOULD EVENTUALLY SETTLE
QUT AND PCSSI BLY SEAL THE SEEPS. AFTER DETERM NI NG THAT THE ENTI RE
STORED WATER VOLUME HAS BEEN ADEQUATELY TREATED, THE | NJECTI ON
PROCESS WOULD BE STOPPED UNTI L MONI TORI NG REVEALED THE NEED FOR
ADDI TI ONAL LI ME NEUTRALI ZATI ON.

5. MONI TORI NG AND CONTI NGENCY PLAN. SEVERAL MONI TORI NG WELLS WOULD BE
| NSTALLED AROUND THE PERI PHERY OF THE YAK TUNNEL HYDROLOG C UNIT TO
ESTABLI SH BASELI NE DATA ON WATER QUALI TY AND LEVELS AND TO DETECT ANY
CHANGES AS THE TREATMENT PROCESS PROCEEDS. THE CALI FORNI A GULCH
PUWPI NG SYSTEM WOULD BE USED TO CONTRCL WATER LEVELS | F SURFACE SEEPS
OR OTHER DETRI MENTAL EFFECTS ARE SEEN

ASARCO DI D NOT PROVI DE | NFORVATI ON REGARDI NG THE FOLLOW NG

1. NECESSARY PUMP RATES AND LI ME ADDI TI ONS THAT WOULD BE REQUI RED UNDER
VARl QUS HYDROLOG C CONDI Tl ONS;

2. DATA TO PERM T EVALUATI ON OF THE ADEQUACY CF M XI NG LI ME WTH
METAL- LADEN WATER | N THE UNDERGROUND WORKI NGS TO CONTROL THE
TREATMENT PROCESS; AND

3. A SPECI FI C PROGRAM TO LOCATE SEEPS AND MONI TOR GROUND WATER MOVEMENT



TO DETERM NE WHETHER THE SYSTEM | S WORKI NG PROPERLY.

ALTERNATI VE 13 -- LEADVI LLE CORPORATI ON PROPCSAL ( PARTI AL PLUGG NG AND
DI SCHARGE)

LEADVI LLE CORPORATI ON HAS ALSO DEVELCPED A PROPCSED REMEDY FOR A
COVWPONENT OF THE YAK TUNNEL. TH' S REMEDY CONSI STS OF THE FOLLOW NG
COVPONENTS:

1. TUNNEL PLUGE NG A CONCRETE PLUG WOULD BE | NSTALLED I N THE YAK
TUNNEL BELOW THE RESURRECTI ON M NE WORKI NGS. THE PURPCSE OF THE PLUG
IS TO PREVENT M GRATI ON OF WATER FROM THE RESURRECTI ON AREA THROUGH
THE TUNNEL PORTAL. LEADVILLE CORPORATI ON ESTI MATED THAT TH S PLUG
WOULD REDUCE THE PORTAL FLOW BY 20 TO 25 PERCENT.

2. COLLECTI ON AND TREATMENT. DURI NG M NI NG CPERATI ONS, LEADVI LLE
CORPORATI ON WOULD COLLECT AND TREAT THE M NE DRAI NAGE WATER | MPOUNDED
BEHI ND THE RESURRECTI ON PLUG ~ AFTER TREATMENT, THE WATER WOULD BE
DI SCHARGED TO Bl G EVANS GULCH PURSUANT TO A NATI ONAL POLLUTANT
DI SCHARCGE ELI M NATI ON SYSTEM (NPDES) PERM T.  SLUDCGE FROM THE
TREATMENT PLANT WOULD BE TRANSPCORTED TO THE LEADVI LLE CORPCRATI ON S
STRI NGTOMW M LL FOR PRCCESSI NG AND DI SPOSAL. AFTER M NI NG OPERATI ONS
CEASED | N THE RESURRECTI ON WORKI NGS, THE M NE DRAI NAGE WATER WOULD BE
ALLONED TO RI SE BEHI ND THE RESURRECTI ON PLUG

DETAI LED ANALYSI S OF ALTERNATI VES
CERCLA (AS AMENDED BY SARA), THE NCP, AND EPA GUI DANCE ESTABLI SH
CRI TERI A TO BE CONSI DERED | N EVALUATI NG AND COVPARI NG ALTERNATI VES.
EPA'S "ADDI TI ONAL | NTERI M GUI DANCE FOR FY ' 87 RECORDS OF DECI SIQN, "
DATED JULY 24, 1987 (OSWER DI RECTI VE NO. 9335.0-21), |DENTIFIES N NE KEY
CRI TERI A TO BE CONSI DERED | N THE PREPARATI ON OF RODS:

- COWPLI ANCE W TH APPLI CABLE, RELEVANT OR APPROPRI ATE REQUI REMENTS (ARARS);

- REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME

- SHORT- TERM EFFECTI VENESS;

- LONG TERM EFFECTI VENESS AND PERVANENCE;

- | MPLEMENTABI LI TY;

- COsT;

- COMMUNI TY ACCEPTANCE;

- STATE ACCEPTANCE; AND

- OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
TABLE 4 PROVI DES A SUMVARY OF ALTERNATIVES 5, 7, 11, 12, AND 13 WTH
RESPECT TO EACH OF THESE CRITERIA. THE KEY FACTORS AFFECTI NG REMEDY
SELECTI ON DECI SI ONS ARE DESCRI BED | N MORE DETAI L BELOW FOR EACH
ALTERNATI VE.
ALTERNATI VE 5 -- COLLECTI ON, TREATMENT, AND DI SCHARGE
AS DESCRI BED | N THE PROPCSED REMEDI AL ACTI ON PLAN (EPA, 1987C), EPA
CHOSE ALTERNATI VE 5 AS THE PREFERRED ALTERNATI VE FOR THE YAK TUNNEL
OPERABLE UNIT. TH S ALTERNATIVE, WH CH | S SUPPORTED BY THE STATE OF

COLORADO AND SOME MEMBERS CF THE COVMUNI TY, WAS SELECTED FOR THE
FOLLOWN NG REASONS:



1. THE ALTERNATI VE WOULD BE PROTECTI VE OF HUMAN HEALTH AND THE
ENVI RONMVENT BECAUSE THE TREATMENT SYSTEM WOULD | MPROVE THE QUALI TY OF
THE TUNNEL DI SCHARGE;

2. THE TREATED EFFLUENT WOULD ATTAI N CHEM CAL- SPECI FI C ARARS, EXCEPT FOR
WATER QUALI TY CRITERIA FOR CHRONI C TOXI G TY FOR FRESHWATER AQUATI C
LI FE FOR CADM UM COPPER, AND LEAD,

3. THE TREATMENT SYSTEM AND SLUDGE DI SPCSAL FACI LI TY WOULD REDUCE THE
MOBI LI TY OF HAZARDOUS SUBSTANCES;

4. TUNNEL REHABI LI TATI ON WOULD PREVENT OR M NI M ZE SURCES;

5. THE ALTERNATI VE COULD BE | MPLEMENTED W TH PRESENTLY AVAI LABLE
TECHNOLGG ES; AND

6. MAI NTENANCE USI NG CURRENT ENG NEERI NG PRACTI CES WOULD PROVI DE
LONG- TERM EFFECTI VENESS.

NEVERTHELESS, THERE ARE ALSO SI GNI FI CANT DRAWBACKS TO ALTERNATI VE 5. BY
MAI NTAI NI NG THE TUNNEL AND MAJOR LATERALS, THE SULFI DE ZONES WOULD STI LL
BE EXPOSED TO OXYGENATED WATER, WHI CH WOULD PERM T MOBI LI ZATI ON OF
METALS IN THE SULFI DE ZONES | N PERPETU TY. THE REMEDY WOULD REQUI RE
PERPETUAL TUNNEL MAI NTENANCE, TREATMENT SYSTEM OPERATI ON, AND SLUDGE

DI SPOSAL. EVEN | F THERE WERE RESOURCE RECOVERY FROM THE SLUDGE, LAND

DI SPOSAL WOULD STI LL BE NECESSARY. LEAKAGE AND LOSS OF METALS TO THE
ENVI RONMENT |S STILL A PCSSIBILITY, EVEN WTH A PROPERLY DESI GNED

DI SPOSAL SYSTEM

I N ADDI TI ON, TUNNEL REHABI LI TATI ON MAY BE TECHNI CALLY DI FFI CULT, AND
THERE ARE SHORT- TERM AND LONG TERM RI SKS TO WORKER HEALTH AND SAFETY
ASSCCI ATED W TH TUNNEL REHABI LI TATI ON AND MAI NTENANCE. SOVE MEMBERS COF
THE COVWUNI TY STRONGLY OPPOSE THE TUNNEL MAI NTENANCE COVPONENT AND THE
ASSCClI ATED NEED FOR PERPETUAL TREATMENT.

ALTERNATI VE 7 -- PARTI AL PLUGE NG COLLECTI ON, TREATMENT, AND DI SCHARGE

TH' S ALTERNATI VE WOULD BE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT
THROUGH THE DECREASE | N BOTH CHRONI C METALS DI SCHARGE AND PERI ODI C
SURGES. THE REMEDY WOULD REDUCE BOTH THE VOLUME OF WATER TO BE TREATED
AND MOBI LI TY OF CONTAM NANTS THRQUGH PARTI AL | NUNDATI ON OF THE SULFI DE
ZONE AND BLOCKAGE OF WATER BEH ND THE PLUGS. THE PLUGS WOULD REDUCE THE
AMOUNT OF WATER FLOW NG TO THE TREATMENT PLANT BY APPROXI MATELY 50
PERCENT, COVPARED TO ALTERNATI VE 5. AS W TH ALTERNATI VE 5, THE TREATED
EFFLUENT WOULD ATTAI N CHEM CAL- SPECI FI C ARARS, EXCEPT FOR THE WATER
QUALI TY CRITERIA FOR CHRONI C TOXI G TY TO FRESHWATER AQUATI C LI FE FOR
CADM UM COPPER, AND LEAD. | N ADDI TION, THE PARTI AL PLUGE NG COVPONENT
WOULD REDUCE THE COSTS OF TUNNEL REHABI LI TATI ON AND MAI NTENANCE, THE
CAPI TAL AND OPERATI NG COSTS OF THE TREATMENT PLANT, AND THE COSTS AND
POTENTI AL ENVI RONVENTAL HARM ASSCOCI ATED W TH SLUDGE DI SPCSAL. FOR THESE
REASONS, TH S ALTERNATI VE HAS SOVEWHAT GREATER COVMUNI TY ACCEPTANCE THAN
ALTERNATI VE 5.

ALTERNATI VE 7 HAS DRAVBACKS SI M LAR TO THOSE OF ALTERNATI VE 5. ALTHOUGH
OF A LESSER MAGNI TUDE, PERPETUAL TUNNEL NAI NTENANCE, TREATMENT SYSTEM
OPERATI ON, AND SLUDCE DI SPCSAL WOULD BE REQUI RED. THERE WOULD ALSO BE
SIM LAR, ALTHOUGH REDUCED, THREATS TO WORKER SAFETY. THERE IS ALSO
UNCERTAI NTY ABQUT HOW PLUGGE NG WOULD AFFECT THE QUALI TY AND FLOW OF
WATER BEH ND THE PLUGS. THE PRI MARY CONCERN WOULD BE UNCONTROLLED
SEEPAGE OR CONTAM NATI ON OF CLEAN GROUND WATER AREAS. SOVE MEMBERS CF
THE COMWUNI TY ARE OPPCSED TO THE PLUGE NG COVPONENT FOR THESE REASONS.

ALTERNATI VE 11 -- NO ACTI ON



THI' S ALTERNATI VE |'S NOT PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONVENT
BECAUSE THE CONTRI BUTI ON OF THE YAK TUNNEL TO CONTAM NATI ON OF SURFACE
WATER, GROUND WATER, AND THE SEDI MENT SYSTEM WOULD CONTI NUE UNABATED.
IN ADDI TION, THE RI SK OF SURCGES WOULD CONTI NUE, THE CHEM CAL- SPECI FI C
ARARS WOULD NOT BE ATTAI NED, AND THERE WOULD BE NO REDUCTI ON I N
MOBILITY, TOXICTY, OR VOLUME CF THE CONTAM NANTS. THI S ALTERNATI VE I S
NOT ACCEPTABLE TO THE STATE OR THE COMMUNI TY.

ALTERNATI VE 12 -- TOTAL PLUGE NG COLLECTION, AND I N SI TU TREATMENT

TH' S ALTERNATI VE WOULD BE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT
THROUGH THE DECREASE | N BOTH CHRONI C METALS DI SCHARGE AND PERI ODI C
SURGES. THE REMEDY WOULD REDUCE THE MOBILITY AND VOLUVE OF CONTAM NANTS
RELEASED | NTO THE ENVI RONVENT THROUGH PARTI AL | NUNDATI ON OF THE SULFI DE
ZONE AND BLOCKAGE OF WATER BEH ND THE PLUGS. THE IN SI TU TREATMENT
COVPONENT OF THE REMEDY WOULD FURTHER REDUCE THE MOBI LI TY OF

CONTAM NANTS AND COULD M NI M ZE THE NEED FOR ABOVE- GROUND LANDFI LL

DI SPOSAL OF SLUDGE. THE REMEDY IS | MPLEMENTABLE USI NG EXI STI NG
TECHNOLOGY AND THE I N SI TU TREATMENT COVPONENT OFFERS THE POTENTI AL FOR
A PERVANENT SOLUTION.  SOME COMMUNI TY MEMBERS SUPPORTED THI S ALTERNATI VE
PRI NCI PALLY DUE TO | TS POTENTI ALLY LONER COSTS AND PGCSSI BLE ELI M NATI ON
OF THE NEED FOR PERPETUAL CPERATI ON AND NMAI NTENANCE.

ALTERNATI VE 12 ALSO HAS SI GNI FI CANT DRAVWBACKS. DUE TO THE COVPLEXI TY OF
THE M NE WORKI NGS, THERE IS A SI GNI FI CANT PGSSI BI LI TY THAT IN SITU
TREATMENT, AS PROPCSED, WOULD NOT ACH EVE SUFFI Cl ENT M XI NG AND WOULD,
THUS, | NEFFECTI VELY TREAT WATER IN ALL AREAS OF THE TUNNEL AND CONNECTED
M NE WORKI NGS. SLUDGE FROM THE TREATMENT SYSTEM MAY SEAL OFF FRACTURE
FLOW PATHS CAUSI NG SHORT Cl RCUI TI NG CF THE SYSTEM THUS RENDERI NG THE
TREATMENT | NEFFECTI VE. CONSEQUENTLY, AS WATER LEVELS RI SE BEHI ND THE
PORTAL PLUG THERE COULD BE UNCONTRCLLED SEEPAGE OF WATER THAT WOULD NOT
MEET CHEM CAL- SPECI FI C ARARS. SURFACE SEEPS OF CONTAM NATED WATER CR
MOVEMENT COF CONTAM NATED GROUND WATER TOMRD CLEAN WATER AREAS CQULD
NECESSI TATE OPERATI ON OF A PUVPI NG AND TREATMENT SYSTEM PERHAPS I N
PERPETUI TY. TH S WOULD NEGATE THE BENEFI TS OF I N SI TU TREATMENT AND
WOULD RESULT | N LONG TERM VAl NTENANCE AND SLUDGE DI SPOSAL REQUI REMENTS.

THERE | S ALSO A CONCERN THAT BUI LDUP OF SLUDGE IN THE CLD M NE WORKI NGS,
VH CH WOULD RESULT FROM I N SI TU TREATMENT, WOULD | NTERFERE W TH FUTURE
RESOURCE DEVELOPMENT. THE CONCERN IS THAT | T WOULD BE DI FFI CULT TO
COLLECT, REMOVE, AND TREAT THE SLUDGE. THE STATE BELI EVES THAT THE
UNCERTAI NTY ASSCCI ATED W TH THE EFFECTI VENESS OF | N SI TU TREATMENT
SHOULD BE RESCLVED THROUGH FURTHER STUDY PRI CR TO | MPLEMENTATI ON OF THAT
SYSTEM

ALTERNATI VE 13 -- PARTI AL PLUGE NG AND DI SCHARGE

TH' S ALTERNATI VE WOULD BE PROTECTI VE OF PUBLI C HEALTH AND THE

ENVI RONMVENT | N THAT | T WOULD REDUCE FLOW FROM THE YAK TUNNEL BY 20 TO 25
PERCENT. AFTER M NI NG CEASES, THE REMEDY WOULD REDUCE BOTH THE MOBI LI TY
AND VOLUVE OF CONTAM NANTS THROUGH | NUNDATI ON OF M NERALI ZED ZONES AND
BY BLOCKI NG THE DI SCHARGE OF ADDI TI ONAL EFFLUENT FROM THE YAK TUNNEL.
THE REMEDY | S | MPLEMENTABLE USI NG EXI STI NG TECHNOLOGY FOR PLUGE NG AND

I S EXPECTED TO BE A PERVANENT REMEDY FOR THAT PORTI ON OF THE TUNNEL.

THE STATE AND MANY COVMUNI TY MEMBERS SUPPORT CONSTRUCTI ON CF A PLUG
BELOW THE RESURRECTI ON WORKI NGS.

THI'S ALTERNATIVE IS NOT A TOTAL SCLUTION.  THERE WOULD STILL BE
SUBSTANTI AL FLOW FROM THE YAK TUNNEL AND THE DI SCHARGE WOULD EXCEED
CHEM CAL- SPECI FI C ARARS. ADDI TI ONALLY, THE LEADVI LLE CORPCRATI ON
PROPOSAL DI D NOT PROVI DE FOR MONI TORI NG OR CONTI NGENCY PLANNI NG WH CH
WOULD BE NECESSARY TO ENSURE THAT PLUGE NG DI D NOT RESULT I N
UNACCEPTABLE ENVI RONVENTAL | MPACTS.



#RA
VI. SELECTED REMEDY

THE GOAL OF THE SELECTED REMEDY | S TO DECREASE THE RELEASE AND
THREATENED RELEASE OF HAZARDQUS SUBSTANCES, POLLUTANTS AND CONTAM NANTS
FROM THE YAK TUNNEL | NTO CALI FORNI A GULCH. THE SELECTED REMEDY CONSI STS
OF THE FOLLOW NG COVPONENTS:

- SURGE PONDS;
- TUNNEL PLUGE NG

- WATER CONTRCL MEASURES, | NCLUDI NG SEALI NG OF DRILL HOLES, SHAFTS,
AND CAVED- | N UNDERGROUND M NE WORKI NGS TO REDUCE SURFACE | NFLOW
TO THE YAK TUNNEL SYSTEM AND GROUTI NG OF OTHER AREAS TO M NI M ZE
GROUND WATER QUTFLOW FROM THE FLOODED TUNNEL SYSTEM AFTER
PLUGE NG

- A MONI TORI NG SYSTEM | NCLUDI NG SURFACE AND GROUND WATER
COVPONENTS, TO DETERM NE HYDROLOGA C CHANCES;

- A WATER COLLECTI ON (PUWPI NG SYSTEM TO CONTROL WATER LEVELS
BEHI ND THE LONER PLUG AND AN | NTERI M WATER TREATMENT FACI LI TY
USI NG PONDS (BUI LT ORI A NALLY FOR SURCE CONTROL) AS SETTLI NG PONDS;

- OPERATI ON AND NAI NTENANCE OF COVPONENTS OF THE REMEDY; AND
- CONTI NGENCY PLANS.

THE COVPONENTS OF THE REMEDY ARE SHOMWN SCHEMATI CALLY IN FI GURE 5. MANY
OF THESE COVPONENTS ARE PART OF VAR OUS ALTERNATI VES DESCRI BED | N THE
PREVI QUS SECTI ON AND WERE EVALUATED IN THE FS. SPECI FI C DESI GN DETAI LS
OF THE SELECTED REMEDY W LL BE DEVELOPED DURI NG REMEDI AL DESI G\

TH S REMEDY DI FFERS FROM THE REMEDY DESCRI BED | N THE PROPOSED REMEDI AL
ACTI ON PLAN (EPA, 1987C). EPA INITIALLY | DENTI FI ED ALTERNATI VE 5 AS THE
PREFERRED REMEDY BUT RETAI NED THE OPTI ON TO | NCORPORATE A PARTI AL

PLUGE NG COVPONENT.  SUBSEQUENTLY, EPA RECEI VED ADDI Tl ONAL | NFORVATI ON
DURI NG THE PUBLI C COMVENT PERI CD AND, AFTER TAKI NG THESE COMMENTS | NTO
CONSI DERATI ON, RE- EVALUATED ALTERNATI VES CONTAI NI NG A PLUGGE NG COVPONENT
AND VARI QUS TREATMENT CPTI ONS. BASED ON THE COMMENTS RECEI VED, EPA ALSO
MODI FI ED THE REMEDY TO REFLECT CONCERNS ABQUT | NTEGRATI ON OF THE YAK
TUNNEL OPERABLE UNIT | NTO THE OVERALL SI TE REMEDY.

DESCRI PTI ON OF SELECTED REMEDY

THE SELECTED REMEDY FOR THE YAK TUNNEL OPERABLE UNI T CONSI STS OF THE
COVPONENTS DESCRI BED ABOVE. THE REMEDY | NCORPORATES A SOURCE CONTROL
TECHNOLOGY ( TUNNEL PLUGG NG AND A MANAGEMENT- OF- M GRATI ON TECHNI QUE (A
M NE WATER COLLECTI ON AND TREATMENT SYSTEM). EACH COVPONENT | 'S

DESCRI BED | N MORE DETAI L BELOW

SURGE PONDS

BEFORE THE PLUGS ARE | NSTALLED I N THE YAK TUNNEL, A SURGE POND SYSTEM
WLL BE CONSTRUCTED AT THE PORTAL. TO PROTECT CALI FORNI A GULCH AND THE
ARKANSAS R VER FROM ACCI DENTAL RELEASES, THE PONDS WLL COLLECT ANY
SURGES CF ACI DI C WATERS, SLUDGES, OR SEDI MENTS FROM THE TUNNEL CAUSED BY
CONSTRUCTI ON.  THE PONDS W LL BE LARGE ENOUGH TO CONTAI N APPROXI MATELY 8
M LLI ON GALLONS OF WATER, OR ABQUT SI X TO EI GHT TI MES THE DI SCHARGE
VOLUME THAT WAS ESTI MATED DURI NG THE OCTOBER 1985 SURGE EVENT ( EPA,
1987B). THE PONDS AND SU TABLY SI ZED DI TCHES W LL BE EXCAVATED TO



MAI NTAIN A WORKI NG DEPTH OF ABQUT 10 FEET. THE PONDS WLL BE LINED WTH
A SYNTHETI C MEMBRANE AND CLAY TO M NIM ZE LEAKAGE. A BYPASS CHANNEL,

SI ZED TO ACCOWCDATE THE FLOW FROM A 100- YEAR FLOCD EVENT FROM UPPER
CALI FORNI A GULCH, WLL BE BU LT TO PROTECT THE SURCGE PONDS. ONCE THE
TUNNEL PLUGS HAVE BEEN | NSTALLED, THE PONDS W LL NOT BE NEEDED FOR SURGE
CONTROL. THEY WLL THEN BE USED AS PART OF THE | NTERI M TREATMENT
FACILITY, WH CH | S DESCRI BED LATER IN TH S SUBSECTI ON.

TUNNEL PLUGGE NG

A M N MM OF THREE CONCRETE PLUGS WLL BE | NSTALLED I N THE YAK TUNNEL AS
SHOM IN FIGURE 5. THE PLUGS WLL BE CONSTRUCTED | N SOUND, LOW

PERVEABI LI TY ROCK, AND WLL BE DOMGRADI ENT FROM EACH MAJOR GROUP COF

| NTERCONNECTED M NE WORKI NGS ( RESURRECTI ON GROUP, | BEX- | RENE GROUP, AND
THE 1 RON HI LL GROUP). THE RESURRECTI ON PLUG W LL BE LOCATED | N THE
VICINITY OF THE SMALL RHYCLI TE BRECCI A Pl PE THAT SEPARATES THE
RESURRECTI ON M NE GROUP FROM THE | BEX- I RENE GROUP. | NSTALLATI ON OF THE
PLUG WLL REDUCE | NFLOW TO THE YAK TUNNEL FROM THE RESURRECTI ON GROUP.
THE | BEX-1 RENE PLUG WLL BE LOCATED JUST TO THE WEST OF THE WESTON FAULT
ZONE WTHI N THE LARCGE MASS OF GRAY PORPHYRY ROCK UNDERLYI NG BREECE HILL.
TH S PLUG WLL REDUCE M NE WATER DRAI NAGE FROM THE | BEX- | RENE GROUP TO
THE YAK TUNNEL. THE PORTAL PLUG TO BE BU LT JUST BELOW THE | RON HI LL
GROUP OF M NE WORKINGS, WLL PROBABLY BE PLACED ABQUT 1,500 FEET | NSIDE
THE TUNNEL PORTAL BECAUSE OF THE HI GHLY WEATHERED ROCK ( FRACTURED) AND
GENERALLY UNSTABLE TUNNEL CONDI TI ON NEAR THE PORTAL.

ACCESS FOR CONSTRUCTI ON OF THE RESURRECTI ON AND | BEX- 1 RENE PLUGS CAN

INI TIALLY BE GAl NED THROUGH EI THER THE RESURRECTI ON WORKI NGS CR THE

| RENE 1, 200 LATERAL (SEE FI GURE 5). CONSTRUCTI ON ACCESS FOR THE PORTAL
PLUG WLL REQU RE ElI THER TUNNEL REHABI LI TATI ON OR CONSTRUCTI ON CF A NEW
ACCESS SHAFT.

PLUGGE NG WLL SEAL OFF THE MAJOR FLOW ROUTE FOR GROUND WATER MOVEMENT.
AS A RESULT, GROUND WATER LEVELS IN THE M NE WORKI NGS AND THE
SURROUNDI NG ROCK WLL R SE TO A NEW EQUI LI BRI UM LEVEL. THE CURRENT
EQUI LI BRI UM GROUND WATER LEVEL IN THE VI NI TY OF THE YAK TUNNEL IS AT
THE FLOOR ELEVATI ON OF THE TUNNEL, WH CH | S APPROXI MATELY 10, 330 FEET
MBL. THE TUNNEL ACTS AS A DRAIN FOR THE M NE WORKI NGS AND THE
SURROUNDI NG FRACTURED ROCK. | T CAN CCOLLECT SURFACE | NFI LTRATI ON AND
GROUND WATER LOCATED IN THE ROCK MASS UP TO SEVERAL THOUSAND FEET FROM
THE TUNNEL. THI'S LOW GROUND WATER LEVEL THROUGHOUT THE M NE WORKI NGS
AND M NERAL| ZED ROCK RESULTS IN A MAXI MUM EXPCSURE OF SULFI DE- BEARI NG
ROCK WHERE | T | S SUBJECT TO OXI DATI ON. THESE CONDI TI ONS ARE CONDUCI VE
TO ACI D M NE DRAI NAGE FORVATI ON AND RESULT I N THE H GH METALS
CONCENTRATI ONS I N THE YAK TUNNEL PORTAL FLOW

THE APPROXI MATE MAXI MUM ELEVATI ON OF SULFI DE ROCK | N THE RESURRECTI ON
GROUP OF WORKI NGS |'S ESTI MATED TO BE 10, 700 FEET MSL AND I N THE

| BEX- 1 RENE GROUP, 11,300 FEET MBL. IN THE IRON HLL GROUP, IT IS AT
APPROXI MATELY 11, 300 FEET MSL IN THE UNM NED SEGVENT OF ROCK BETWEEN THE
I RON H LL GROUP AND THE | BEX- | RENE GROUP.

PLUGE NG WLL CAUSE GROUND WATER LEVELS TO RI SE TO A NEW EQUI LI BRI UM
LEVEL. AT TH S NEWLEVEL, THE QUTFLOAS THROUGH FRACTURED ROCK, TO THE
SURROUNDI NG REG ONAL GROUND WATER BODI ES, OR I N SOVE CASES THROUGH
SURFACE SEEPS, WOULD BALANCE THE RECHARCE. THI S NEW EQUI LI BRI UM LEVEL
I'S, THEREFCORE, A FUNCTI ON OF THE AVERACGE PERVEABI LI TY AND AMOUNT CF

M NI NG | NDUCED FRACTURI NG OF THE ROCK MASS SURROUNDI NG A GROUP OF M NE
WORKI NGS BEH ND A PARTI CULAR PLUG THE R SE | N GROUND WATER LEVEL CAN

| NUNDATE ALL OR PORTI ONS OF THE EXPOSED SULFI DE ROCK, THEREBY PREVENTI NG
EXPOSURE TO OXYGEN, AND HENCE, REDUCI NG THE AMOUNT OF ACI D M NE DRAI NACGE
THAT FORVS. A SI MPLE GROUND WATER BALANCE MODEL WAS DEVELCPED TO
DETERM NE THE APPROXI MATE | MPACTS OF PLUGGE NG ON GROUND WATER LEVEL,



FLOW DI RECTI ONS, AND QUALITY. IT IS BASED ON THE MODEL USED I N THE FS
REPCORT. A DETAI LED DESCRI PTI ON OF THE MODEL AND THE RESULTS OF THE
ANALYSES ARE QUTLI NED I N APPENDI X A. A SUWARY OF THE RESULT IS
CONTAI NED | N THE FOLLON NG PARAGRAPHS.

| MVEDI ATELY FOLLOW NG | NSTALLATI ON CF THE PLUGS, GROUND WATER LEVELS
WLL BEG N TO R SE BEHI ND THE PLUGS, REDUCI NG FLOW FROM THE YAK TUNNEL
TO NEAR ZERO  BASED ON ESTI MATES OF ROCK PERVEABI LI TY, THE EQUI LI BRI UM
GROUND WATER LEVEL BEH ND THE RESURRECTI ON PLUG I S EXPECTED TO RI SE TO
APPROXI MATELY 10, 750 FEET MSL. TH'S SHOULD BE SUFFI Cl ENT TO | NUNDATE
THE SULFI DE ROCK AND REDUCE ACI D M NE DRAI NAGE FORVATION TO A M NI MM
FURTHERMORE, SI NCE THE SURFACE TOPOGRAPHY I N THI' S AREA IS ABOVE 11, 100
FEET MSL, NO SURFACE SEEPS SHOULD DEVELCP. SHOULD THE BLACK CLOUD
OPERATI ON CEASE TO PUWP I TS M NE WATER, THE GROUND WATER LEVEL | N THE
RESURRECTI ON AREA MAY | NCREASE TO APPROXI MATELY 10, 900 FEET MSL. AT
TH' S ELEVATI ON, A GROUND WATER FLOW COVPONENT FROM THE M NE WORKI NGS
TOMRD THE EVANS GULCH AREA CQULD OCCUR

IN ADDI TION, THERE IS A PCSSI BI LI TY THAT THE SELECTED REMEDY MAY AFFECT
THE LEADVI LLE DRAI NAGE TUNNEL (LDT), WHICH | S OMED BY THE BUREAU OF
RECLAVATI ON.  EPA RECOGNI ZES THE CONCERN OF THE BUREAU OF RECLANMATI ON
OVER THE EFFECT PLUGE NG THE YAK TUNNEL MAY HAVE ON LEVELS OF GROUND
WATER CONTAM NATI ON AND FLOW  CURRENTLY, THE BUREAU | S SERI QUSLY

CONSI DERI NG CONSTRUCTI ON CF A TREATMENT PLANT TO REMOVE HEAVY METALS
FROM THE EFFLUENT DI SCHARGED FROM THE NEARBY LDT. ATTENTI ON MUST BE
FOCUSED ON AVAO DI NG A CHANGE I N QUALITY CR QUANTI TY OF FLOW TOMRD THE
AREA DRAI NED BY THE LDT THAT WOULD ALTER THE LDT DI SCHARGE AND EXCEED
THE CAPABI LI TI ES OF THE BUREAU S PRCPCSED TREATMENT FACI LI TY.

ONCE THE YAK TUNNEL IS PLUGGED, EPA'S CONCEPTUAL MCDEL SUGGESTS A SLI GHT
I NCREASE | N GROUND WATER FLOW I N THE GENERAL DI RECTI ON OF THE LDT, FROM
10 TO 15 GPM (0.02 TO 0.05 CFS). EPA BELI EVES TH S POTENTI AL | NCREASE
IN FLOWWLL NOT ADVERSELY AFFECT THE BUREAU S TREATMENT FACI LI TY.
HONEVER, | F EPA HAS UNDERESTI MATED THE ACTUAL CHANGE | N FLOW THAT
RESULTS FROM PLUGGE NG, AS DI SCUSSED BELOW THE SELECTED REMEDY | NCLUDES
AN EXTENS| VE GROUND WATER MONI TORI NG SYSTEM THAT 1S | NTENDED TO | DENTI FY
ANY ADVERSE CHANGE | N FLOW OR CONTAM NATION I N A TI ME FRAME THAT WOULD
PERM T THE CONTROL SYSTEMS | NCLUDED IN TH S REMEDY TO ALLEVI ATE THE
POTENTI AL PROBLEM | N ANY EVENT, EPA | NTENDS THAT THE SELECTED REMEDY
BE DESI GNED AND | MPLEVENTED | N A MANNER THAT W LL NOT ADVERSELY AFFECT
THE BUREAU S LDT TREATMENT FACILITY BY SUBJECTING I T TO UNANTI Cl PATED
GROUND WATER FLOW CR CONTAM NATI ON.

THE EQUI LI BRI UM LEVEL I N THE | BEX WORKI NGS BEHI ND THE PLUG | S EXPECTED
TO RISE TO ABQUT 10,650 FEET MSL. IN THE | RENE AREA, THE LEVEL IS
EXPECTED TO BE MJUCH LOAER DUE TO THE | NFLUENCE OF M NE WATER PUMPI NG
FROM THE BLACK CLOUD WORKI NGS. THESE LEVELS ARE | NSUFFI Cl ENT TO

I NUNDATE ALL THE SULFI DE ROCK; ACI D M NE DRAI NAGE FORVATI ON W LL
PROBABLY CONTI NUE. GROUND WATER FROM TH' S AREA | S EXPECTED TO FLOWIN A
VESTERLY AND SOUTHERLY DI RECTI ON. BECAUSE THE TOPOGRAPHY IN THI S AREA
IS GENERALLY ABOVE 11, 000 FEET MSL, NO SURFACE SEEPS ARE EXPECTED TO
RESULT. SHOULD THE BLACK CLOUD M NE CEASE PUWPI NG THE EQUI LI BRI UM
LEVEL WOULD RI SE TO APPROXI MATELY 10, 800 FEET MsL | N BOTH THE | BEX AND
IRENE GROUPS. TH'S LEVEL IS STILL | NADEQUATE TO PREVENT ACID M NE
DRAI NAGE FCORVATI ON BUT IS STILL LONENOUGH NOT TO CAUSE ANY SURFACE
SEEPS | N THE AREA.

THE EQUI LI BRI UM GROUND WATER LEVEL BEH ND THE PORTAL PLUG IS DI FFI CULT
TO PREDI CT BECAUSE THE ROCK IN THE AREA | S EXTENSI VELY FRACTURED AND
FAULTED, AND NEAR- SURFACE M NE WORKI NGS ARE PRESENT. I T IS, THEREFCORE,
NOT PCSSI BLE TO ESTI MATE THE PERMVEABI LI TY OF TH'S ROCK MASS W TH ANY
DEGREE OF RELI ABILITY. WTHOUT SEALI NG OF THESE FRACTURES, CONTAM NATED
M NE WATER WLL SEEP TO THE SURFACE AT VAR QUS LOCATI ONS AS THE WATER



LEVELS RI SE BEH ND THE PORTAL PLUG AS DESCR BED BELOW THE SELECTED
REMEDY | NCLUDES SEALI NG OF THESE HI GHLY FRACTURED ROCK AREAS AND OTHER
WATER CONTROL MEASURES. | F THESE MEASURES ARE SUCCESSFUL AND AN

EQUI LI BRI UM LEVEL OF 10,500 FEET MSL CAN BE ACHI EVED, MJCH OF THE

SULFI DE ROCK EXPCSED I N THE M NE WORKI NGS WOULD BE | NUNDATED. HOWEVER,
SULFI DE ROCK AT THE EASTERN BOUNDARY COF THE WORKI NGS AND | N THE UNM NED
ROCK BETWEEN THE | RON HI LL GROUP AND THE | BEX-1 RENE PLUG WLL STILL BE
EXPOSED AND CONTRI BUTE TO THE DEVELCPMENT OF ACI D M NE DRAI NAGE.

DUE TO THE LARGE, GEOLOGQ CALLY COWPLEX AREA POTENTI ALLY AFFECTED BY

| NSTALLATI ON OF THE PORTAL PLUG W THOUT FULL- SCALE FIELD TESTINGIT IS
| MPGSSI BLE TO PREDI CT THE EFFECTI VENESS OF PLUGE NG AND SEALING IN
CONTROLLI NG THE RELEASE CF ACI DI C WATERS. SHOULD UNCONTROLLED SEEPAGE
CONTI NUE AFTER EXTENSI VE SEALI NG THE WATER LEVEL BEH ND THE PLUG WOULD
BE LONERED BY USI NG A PUWPI NG SYSTEM TO THE PO NT AT WH CH SEEPAGE WOULD
NOT OCCUR.  CONTAM NATED WATERS FROM THE WORKI NGS BEHI ND THE PORTAL PLUG
WOULD BE PUVPED, TREATED, AND RELEASED TO CALI FORNI A GULCH. DETAILS COF
THE PUVPI NG AND TREATMENT SYSTEM ARE DI SCUSSED LATER | N MORE DETAI L.

WATER CONTROL MEASURES

DURING THE R, | T WAS DETERM NED THAT THERE | S RECHARCE TO THE YAK
TUNNEL DRAI NAGE SYSTEM FROM SURFACE WATERS ENTERI NG THROUGH SHAFTS AND
CAVED- | N AREAS. TH S RECHARGE ADDS TO THE AMOUNT COF CONTAM NATED WATERS
GENERATED IN THE M NE WORKI NGS. TO REDUCE | NFI LTRATI ON TO THE SYSTEM
ACTIONS WLL BE TAKEN TO SEAL SHAFTS AND OTHER RECHARCE AREAS, AND TO
PREVENT | NFI LTRATI ON OF SURFACE WATERS FROM KNOWN OR SUSPECTED RECHARCE
AREAS SUCH AS THE WHI TE CAP LATERAL EAST OF THE YAK TUNNEL PORTAL.

AS MENTI ONED PREVI QUSLY, AFTER THE PLUG | S | NSTALLED, WATER LEVELS WLL

R SE BEH ND THE PORTAL PLUG  FRACTURE ZONES, CAVED-I N AREAS, AND DRI LL
HOLES W LL BECOVE LEAKAGE PO NTS THAT MUST BE LOCATED AND GRQUTED W TH

ACI D- RESI STANT CONCRETE TO PREVENT THE SURFACE DI SCHARCE COF ACIDI C

WATERS. ADDI TI ONAL GEOLOG C MAPPI NG GECPHYSI CAL | NVESTI GATI ONS, AND
OTHER SI TE ACTI VI TIES WLL NEED TO BE CONDUCTED DURI NG THE DESI GN PHASE

TO ADDRESS THE SEALI NG OF THESE SURFACE | NFI LTRATI ON AND LEAKAGE LOCATI ONS.

MONI TORI NG

BECAUSE OF THE SI ZE AND COMPLEXITY OF THE YAK TUNNEL SYSTEM TUNNEL
PLUGE NG PRESENTS A RI SK OF UNCONTRCLLED SEEPAGE AND M GRATI ON COF
CONTAM NATED GROUND WATER. THEREFORE, THE MONI TORI NG PROGRAM | S AN
I NTEGRAL PART OF THE REMEDI AL ACTI ON. THE GENERAL OBJECTI VES OF THE
PROGRAM ARE AS FOLLOWE:

- DEFI NE THE PREREMEDI ATI ON GROUND WATER AND SURFACE WATER
CONDI TI ONS AGAI NST WH CH THE | MPACTS OF THE SELECTED REMEDY CAN

BE EVALUATED,
(27).
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APPENDI X A
HYDROGECLOG C | MPACT OF SELECTED REMEDY

CONCEPTUAL BLOCK MODEL

POSSI BLE HYDROGEOLOG C | MPACTS HAVE BEEN PRQIECTED BASED ON A CONCEPTUAL
BLOCK WATER BALANCE MODEL OF THE GROUND WATER SYSTEM IN THE VICINITY CF
THE YAK TUNNEL. THIS IS THE SAME MCDEL THAT WAS USED IN THE FS. THE
ANALYSI S, WH CH IS BASED ON LI M TED DATA, |'S PRI MARI LY | NTENDED TO ALLOW
COVPARI SONS TO BE MADE AMONG PLUGE NG SCENARI OS AND TO FOCUS THE

MONI TORI NG PROGRAM ON AREAS CF POSSI BLE CONCERN.  THE PRQJECTI ONS ALSO
PROVI DE AN ESTI MATE OF POTENTI AL | MPACTS COF THE REMEDY UNDER CONDI TI ONS
THAT MAY NOT BE REALI ZED I N THE NEAR FUTURE. FOR EXAMPLE, THE CPERATI ON
OF THE BLACK CLOUD M NE HAS AN | MPACT ON THE CURRENT HYDROGEOLOGY OF THE
YAK TUNNEL SYSTEM  CURRENTLY, THE BLACK CLOUD CPERATION | S PUWPI NG TO
DEWATER THE M NE WORKI NGS.  WHEN PUMPI NG CEASES, THERE W LL BE CHANGES
IN THE HYDROGEOLOG C REA ME. THE POTENTI AL CHANGES HAVE BEEN

CONSI DERED.  THE MODEL | NCORPORATES THE GROUND WATER SYSTEM | N THE

| MMEDI ATE VI NI TY OF THE YAK TUNNEL AS SHOMN IN FIGURE A.1. HOWTH S
MODEL FITS WTH N THE REG ONAL GROUND WATER SYSTEM | S SHOMWN

SCHEVATI CALLY IN FIGURE A 2. THE DETAILS OF THE MODEL ARE SHOMW I N
FIGURE A.3. FIGURE A 4 SHONS THE OXI DE/ SULFI DE M NERAL | NTERFACE AT
VARI QUS LOCATI ONS I N THE STUDY AREA

REG ONAL SETTI NG

IT IS I MPORTANT TO RECOGNI ZE THAT THE GROUND WATER MODEL COVERS ONLY A
PORTI ON OF THE REG ONAL GROUND WATER FLOW SYSTEM  THE RELATI ONSHI P CF
THE YAK TUNNEL MODEL TO THE REG ONAL SYSTEM IS | NDI CATED IN FI GURE A 2
BY | NFLOAS TO AND QUTFLOANS FROM THE MCDEL AREA.  THESE ARE REFERRED TO
AS QR IN FIGURE A 2. MODELED | NFLOAS AND QUTFLOAS | N THE YAK TUNNEL
SYSTEM CHANGE SI GNI FI CANTLY UNDER THE VARI QUS PLUGGE NG SCENARI OS BECAUSE
OF CHANGES I N THE CONFI GURATI ON OF THE POTENTI OMETRI C SURFACE. THESE
CHANGES | NFLUENCE GROUND WATER FLOW DI RECTI ONS AND FLOW RATES TO OR FROM
THE SURROUNDI NG REA ONAL SYSTEM

UNDER EQUI LI BRI UM CONDI TI ONS, THE | NFLOW AND QUTFLOW FROM THE REG ONAL
GROUND WATER FLOW SYSTEM | NCLUDI NG THE YAK TUNNEL COVPONENT, WLL BE IN
BALANCE. SINCE THE TOTAL REG ONAL FLOW IS PRI MARI LY CONTROLLED BY THE
AMOUNT OF AVAI LABLE RECHARCGE, THI S TOTAL FLOWN IS UNLI KELY TO CHANGE

SI GNI FI CANTLY AS A RESULT OF TUNNEL PLUGE NG HONEVER, THE FLOAS W THI N
THE VAR QUS COVPONENTS W LL CHANGE.

AT THE PRESENT TI ME, THE | NTERCONNECTED M NI NG AREAS DRAI NED BY THE YAK
TUNNEL ACT AS A MAJOR DI SCHARCE AREA FOR THE REA ONAL GROUND WATER
SYSTEM ( SEE THE AREA DESCRI BED AS "WATER BALANCE MODEL COMPARTMENTS' | N
FIGURE A 1). OTHER DI SCHARGE AREAS FOR THE REGA ONAL GROUND WATER SYSTEM
I NCLUDE THE LEADVI LLE AND CANTERBURY TUNNELS, THE BLACK CLOUD M NI NG
OPERATI ONS, LOMER EVANS GULCH, LOWER CALI FORNI A GULCH, AND THE ARKANSAS
R VER  PLUGE NG THE YAK TUNNEL WOULD RAI SE GROUND WATER LEVELS AND
REDUCE GROUND WATER FLOANS TOMRD THE TUNNEL. | N SOVE CASES, FLOW

DI RECTI ONS MAY BE REVERSED. REDUCTI ONS | N REG ONAL GROUND WATER FLOW
TOMRD THE YAK TUNNEL M NI NG AREAS ARE BALANCED BY | NCREASED | NFLONS
TOMRD THE OTHER DI SCHARCGE AREAS (SEE FI GURE A. 2).

MODEL RESULTS

THE BLOCK MODEL WAS USED TO SI MULATE TYPI CAL BEDROCK FLOW DURI NG NCRVAL
CURRENT HYDROLOG C CONDI TIONS. THESE CONDI TI ONS OCCUR DURI NG THE
NONSNOWELT PERI OD FROM APPROXI MATELY JULY THROUGH MARCH AND CORRESPOND
TO STEADY- STATE FLOAS. DURI NG THE SNOWVELT PERI OD, SI GNI FI CANT RECHARGE
TO THE GROUND WATER OCCURS. I T IS, HONEVER, NOT ANTI Cl PATED THAT GROUND
WATER FLOW DI RECTI ONS W LL CHANGE DURI NG TH S RECHARCE PERI CD. THE



NORVAL FLOW SI MULATI ONS, THEREFORE, ADEQUATELY DEFI NE GROUND WATER FLOW
CONDI TI ONS FOR THE PURPCSE OF EVALUATI NG ALTERNATI VE REMEDI AL MEASURES.

THE MODEL WAS | NI TIALLY USED TO SI MULATE THE CURRENT FLOW CONDI TI ONS
W TH THE BLACK CLOUD M NE DEWATERI NG OPERATI ONS. A SI GNI FI CANT
COVPONENT OF THI S GROUND WATER COVES FROM THE YAK TUNNEL SYSTEM AN
ADDI TI ONAL MODEL RUN WAS CARRI ED QUT TO DETERM NE THE EFFECT ON YAK
TUNNEL FLOAS SHOULD BLACK CLOUD CEASE | TS PUVPI NG OPERATI ONS.

FI NALLY, THE MODEL WAS USED TO SI MULATE THE CONDI TI ONS THAT WOULD OCCUR
WHEN THE SELECTED REMEDY | S | MPLEMENTED. AS BEFORE, TWD MODEL RUNS VEERE
PERFORVED TO SI MULATE THE | MPACT OF AN CPERATI NG AND A NONCPERATI NG
BLACK CLOQUD M NE DEWATERI NG SYSTEM

THE RESULTS OF THE MODEL RUNS ARE SUMVARI ZED | N TABLES A-1 AND A-2 AND
IN FIGQURES A5 THROUGH A. 8. TABLE A-1 SHONS HOW THE REG ONAL GROUND
WATER FLONS ARE AFFECTED BY THE SELECTED REMEDY AND THE DI FFERENT BLACK
CLOUD PUWPI NG SYSTEM CPERATI NG CONDI TI ONS. TABLE A-2 SUMWWARI ZES THE
DETAI LED FLOW REG ON AROUND THE YAK TUNNEL AND LI STS THE ESTI MATED
GROUND WATER LEVELS. THE APPROXI MATE OXI DE/ SULFI DE | NTERFACE | S SHOMWN
IN FIGQURE A 4. COVPARI NG THE PRQJIECTED GROUND WATER LEVELS SHOM | N
TABLE A-2 WTH THE LEVELS OF THE OXI DE/ SULFI DE | NTERFACE | NDI CATES HOW
MJCH RESI DUAL SULFI DE ROCK REVAI NS ABOVE THE GROUND WATER TABLE. ANY
SULFI DE ROCK ABOVE GROUND WATER WLL STILL CONTRI BUTE TO THE FORVATI ON
OF ACI DI C M NE DRAI NAGE.

THE DETAI LED RESULTS COF THE MCDEL STUDI ES ARE DI SCUSSED I N THE FOLLOW NG
SUBSECTI ONS.

CURRENT CONDI TI ONS, BLACK CLOUD PUMPI NG

AS SHOM I N FI GURE A. 5, NORVAL BASE FLOW FROM THE YAK TUNNEL IS

APPROXI MATELY 490 GALLONS PER M NUTE (GPM. ABQUT 240 GPM FLOWS TOMRD
AND | S REMOVED | N THE BLACK CLOUD WORKI NGS. A SMALL AMOUNT OF GRCOUND
WATER SEEPAGE, APPROXI MATELY 10 GPM FLOANS TOMRD THE LEADVI LLE DRAI NAGE
TUNNEL AND | NTO BEDROCK AND ALLWVI UM ALONG CALI FORNI A GULCH.  ABQUT 70
GPM PROBABLY FLOAS | NTO THE DEEP BEDROCK GROUND WATER BCDY BELOW THE YAK
TUNNEL.

CURRENT CONDI TI ONS, BLACK CLQUD NOT PUVPI NG

SHOULD PUMPI NG CPERATI ONS AT BLACK CLOUD CEASE, THE NORMAL PORTAL
OQUTFLOWN WOULD | NCREASE BY ABOUT 185 GPM DUE TO THE HI GHER WATER LEVELS
IN THE | RENE AREA, THE DEEP GROUND WATER FLOW WOULD | NCREASE SLI GHTLY TO
ABOUT 85 GPM (FROM 70 GPM) ( SEE FI GURE A. 6).

SELECTED REMEDY, BLACK CLOUD PUVPI NG

AFTER | NSTALLATI ON OF THE RESURRECTI QN, | BEX, AND PORTAL PLUGS, YAK
TUNNEL PORTAL FLONW LL BE REDUCED TO NEAR ZERO (FIGURE A. 7). THE
LOCATION OF THE PLUGS IS SHOMW IN FI GURE A 4. WATER LEVELS IN THE
RESURRECTI ON AND | BEX GROUPS WOULD | NCREASE TO APPROXI MATELY 10, 750 FEET
AND 10, 650 FEET MEAN SEA LEVEL (MsL), RESPECTIVELY. SULFIDE ROCK WOULD
STILL BE PRESENT ABOVE THE WATER TABLE AND SOVE ACI DI C M NE DRAI NACGE
FORVATI ON WOULD PERSI ST. THE STABI LI ZED GROUND WATER LEVEL WTHI N | RON
H LL GROUP | S DI FFI CULT TO PREDICT. ASSUM NG IT I S AROUND 10, 500 FEET
ABOVE MsL, THEN MOST OF THE SULFI DE ROCK WOULD BE | NUNDATED.  DEEP
GROUND WATER FLOW WOULD | NCREASE TO APPROXI MATELY 90 GPM AND | NFLOW TO
BLACK CLQUD TO 315 GPM  GROUND WATER SEEPAGE TOMRD THE LEADVI LLE

DRAI NAGE TUNNEL WOULD | NCREASE FROM 10 TO APPROXI MATELY 25 GPM  OTHER
THAN A SLI GHT | NCREASE | N THE LEADVI LLE DRAI NAGE TUNNEL FLOAS, THIS IS
NOT EXPECTED TO CAUSE ANY NOTI CEABLE GROUND WATER QUALI TY | MPACT.
SEEPAGE TOMRD CALI FORNI A GULCH IN THE | RON H LL AREA WOULD | NCREASE



SUBSTANTI ALLY TO APPROXI MATELY 170 GPM

AS THE GROUND WATER LEVEL RI SES BEH ND THE PORTAL PLUG SURFACE SEEPS
MAY DEVELCP TO THE WEST AND THE SQUTH OF THE PORTAL AREA. THESE AREAS
ARE TOPOGRAPHI CALLY LOMER THAN THE GROUND WATER LEVELS BEHI ND THE PLUG
AND CONTAI N FRACTURED ROCK AND, | N SQVE CASES, NEAR- SURFACE UNDERGROUND
M NE WORKI NGS. THE AREA, THEREFCORE, IS LIKELY TO OFFER THE LEAST AMOUNT
OF RESI STANCE TO GROUND WATER FLOW  GROUJTI NG AND SURFACE STREAM
CHANNELI ZATI ON, WHI CH | S EXPECTED TO BE PART OF THE SELECTED REMEDY,

W LL PROBABLY HAVE TO BE CARRI ED QUT I N THESE CRI Tl CAL AREAS.

STREAM CHANNELI ZATI ON W LL PROBABLY BE REQUI RED WHERE CALI FORNI A GULCH
FLOAS OVER THE NEAR- SURFACE UNDERGROUND M NE WORKI NGS THAT CONNECT TO
THE YAK TUNNEL. GROUTI NG WLL PRCBABLY BE REQUI RED ALONG AND TO THE
VEST OF THE 10, 500- FOOT CONTQUR.  EXTENSI VE GROUTI NG MAY BE REQUI RED I N
THE AREA OVERLYI NG THE UNDERGROUND M NE WORKI NGS | MVEDI ATELY TO THE
NORTH OF THE YAK TUNNEL PORTAL.

I N ADDI TI ON TO THE GROUJTI NG PROGRAM SEEPAGE CONTROL WLL ALSO BE
ACCOVPLI SHED BY LONERI NG THE GRCOUND WATER LEVEL BEH ND THE PORTAL PLUG
BY PUMPING | T IS ANTI Cl PATED THAT SOVE CPTI MUM COVBI NATI ON OF PUMPI NG
AND GROUTI NG W LL ULTI MATELY BE | MPLEMENTED. THE STABLE GROUND WATER
LEVEL BEH ND THE PORTAL PLUG MAY THEN BE LONER THAN THE 10, 500- FOOT
LEVEL | NDI CATED.

SELECTED REMEDY, BLACK CLOUD NOT PUWPI NG

VWHEN THE BLACK CLOUD M NE |I'S NOT' PUMPI NG AND THE RESURRECTI ON, | BEX, AND
PORTAL PLUGS ARE | N PLACE, THE WATER LEVELS I N THE | RENE GROUP WOULD

I NCREASE S| GNI FI CANTLY TO APPROXI MATELY 10, 800 FEET MSL, WH LE THCSE I N
THE RESURRECTI ON GROUP WOULD | NCREASE SLI GHTLY TO 10, 900 FEET MSL.
HONEVER, ACI DI C M NE DRAI NAGE WOULD LI KELY STILL OCCUR I N THESE AREAS
BECAUSE SOVE SULFI DE ROCKS COULD STILL BE EXPCSED. THE WATER LEVEL I N
THE | RON H LL GROUP WOULD NOT BE AFFECTED.

THE TOTAL DEEP GROUND WATER SEEPAGE FROM ALL M NE WORKI NGS WOULD

I NCREASE TO 125 GPM AND AN ADDI TI ONAL SEEPAGE OF ROUGHLY 25 GPM FROM THE
RESURRECTI ON GROUP TOMRD THE EVANS GULCH AREA WOULD OCCUR. DUE TO I TS
SMALL QUANTITY, THI S SEEPAGE | S NOT EXPECTED TO CAUSE ANY S| GNI FI CANT
GROUND WATER QUALI TY DETERI ORATI ON I N THE EVANS GULCH AREA. THE

MONI TORI NG NETWORK, WHI CH SHOAS BOTH GROUND WATER FLOW AND QUALI TY

CONDI TIONS, WLL PROVI DE | NFORVATI ON TO TRACK THIS CONDI TION.  THE

170- GPM SEEPACE TO CALI FORNI A GULCH WOULD STILL APPLY AND WOULD HAVE THE
POTENTI AL FOR ENVI RONVENTAL | MPACT AS DESCRI BED ABOVE W TH ALL THREE
PLUGS | NSTALLED.



APPENDI X B
COST ESTI VATES

I NTRCDUCTI ON

TH' S APPENDI X DOCUMENTS THE ESTI MATED CAPI TAL AND OPERATI NG AND

MAI NTENANCE COSTS FOR THE SELECTED REMEDY. THE ACTUAL COSTS WLL BE
DETERM NED BY DECI SI ONS MADE DURI NG THE DESI GN PHASE AND | F CONTI NGENCY
MEASURES MUST BE | MPLEMENTED.

METHODS USED

CAPI TAL COST ESTI MATES WERE DEVELOPED FROM APPROXI MATE QUANTI TI ES AND
APPRCPRI ATE UNI T RATES. FOR GRQUTING A LUWP SUM ESTI MVATE WAS USED.
OPERATI ONS AND NMAI NTENANCE ( &\ COSTS WERE DEVELOPED USI NG PERCENTAGES
OF CAPI TAL COSTS OR QUANTITIES AND UNIT PRI CES FOR CONSUMABLES SUCH AS
LI ME AND PONER. THE CAPI TAL COST UNI T RATES AND O%M PERCENTACE

ESTI MATES WERE BASED ON THE FOLLOW NG PUBLI SHED | NFORIVATI ON:

- NWM NI NG ASSOCI ATl ON (1983)
- PETERS AND TI MVERHAUS (1980)
- DODGE (1982).

I'N ADDI TI ON, THE PROFESSI ONAL EXPERI ENCE AND JUDGVENT OF THE ENG NEERS

I N\VOLVED | N TECHNI CAL SUPPORT WERE USED. PHONE | NTERVI EW6 WERE ALSO
CONDUCTED W TH M NI NG CONSTRUCTI ON COVPANI ES TO OBTAI N BUDGET- LEVEL COST
ESTI MATES FCR SHAFT CONSTRUCTI ON.

TABLE B-1 SUWRRI ZES THE BASI S FOR THE UNI T COST ESTI MATES FOR THE
VARI QUS ENG NEERI NG COVPONENTS.

ASSUMPTI ONS

THE PUVPI NG AND | NTERI M TREATMENT SYSTEM HAS BEEN SI ZED FOR A CAPACI TY
OF 300 GPM I T IS ASSUMED THAT THE AVERAGE OPERATI NG FLOW RATE WLL BE
150 GPM  CAPACI TIES OF OTHER COVPONENTS ARE LI STED I N TABLE B-2. THE
TABLE ALSO | NCLUDES DI MENSI ONS OF KEY | TEM5 SUCH AS CHANNEL LENGTHS,
SHAFT DEPTHS, AND SO FORTH  POND CLOSURE AND RECLANVATI ON COSTS HAVE NOT
BEEN | NCLUDED. ESTI MATES OF REAGENT CONSUMPTI ON ARE ALSO SHOM. THE
GROUTI NG PROGRAM COSTS WERE BASED ON TYPI CAL COSTS ASSOCI ATED W TH THE
CONSTRUCTI ON OF MEDI UM SI ZED DAVMS WHERE GROUTI NG | S USED TO REDUCE
SEEPACGE FLOW THRQUGH ABUTMENTS AND FOUNDATI ONS.

THE MONI TORI NG PROGRAM COSTS WERE BASED ON THE CONCEPTUAL PLAN QUTLI NED
IN SECTION VI. | T WAS ASSUMED THAT NO EXI STI NG SHAFTS COULD BE USED FOR
GROUND WATER MONI TORI NG AND THAT APPROXI MATELY 50 PERCENT OF THE

| DENTI FI ED WELL LOCATI ONS WOULD REQUI RE TWO VELLS TO MONI TOR CONDI TI ONS

I N DI FFERENT GROUND WATER BCDI ES. | T WAS ALSO ASSUMED THAT THE FULL
PROGRAM WOULD BE OPERATED FOR THE I NI TI AL 10- YEAR PERI CD AND THAT THE
LEVEL OF EFFORT THEREAFTER WOULD BE REDUCED BY 50 PERCENT SI NCE

OPERATI NG EXPERI ENCE W TH THE SYSTEM WOULD HAVE BEEN ESTABLI SHED.

ACCURACY OF ESTI MATES
W TH THE EXCEPTI ON OF THE COSTS ASSCCI ATED W TH THE MONI TORI NG AND THE
GROUTI NG PROGRAMB, THE COST ESTI MATES ARE CGENERALLY WTH N A -30 PERCENT
TO +50 PERCENT RANGE COF ACCURACY. DUE TO THE LACK OF SITE-SPECI FI C
GEOLOG C AND GECHYDROLOG C DATA, THE COSTS ASSOCI ATED W TH THE
MONI TORI NG AND GROUTI NG SHOULD ONLY BE REGARDED AS ORDER- OF- MVAGNI TUDE ESTI MATES.
COVPARI SON W TH COST FI GURES I N FS

THE BASI S OF THI' S ESTI MATE IS GENERALLY SI M LAR TO THAT DEVELCPED IN THE



FS. EXCEPTI ONS PRI MARI LY | NCLUDE THE GRCQUTI NG AND MONI TORI NG PROGRAMS

QUTLI NED ABOVE. THE COSTS ASSOCI ATED W TH THE SURGE PONDS HAVE ALSO

BEEN | NCREASED OVER THOSE PRESENTED IN THE FS. THE PONDS USED IN THE
SELECTED REMEDY | NCORPORATE A DOUBLE LI NER AND LEACHATE COLLECTI ON

SYSTEM  SINCE THE PONDS ARE DEEPER THAN THE " CCOLLECTI ON' PONDS REFERRED
TOIN THE FS, THEY ARE ALSO EQUI PPED W TH AN UNDERDRAIN TO M NI M ZE

UPLI FT PRESSURE ON THE LI NER CAUSED BY GROUND WATER. THE CAPI TAL COSTS

AND ANNUAL O&M COSTS ARE SHOM I N TABLE B-2. THE PRESENT WORTH ANALYSI S

AT 10 PERCENT, 5 PERCENT AND 3 PERCENT DI SCOUNT RATES ARE SHOM | N TABLE B- 3.
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M NES. SHORT COURSE PRESENTED | N SPOKANE, WASHI NGTON. NOVEMBER 1983.

PETERS & TI MVERHAUS. PLANT DESI GN AND ECONOM CS FOR CHEM CAL ENG NEERS. 1980.



APPENDI X C
EVALUATI ON OF APPLI CABLE OR RELEVANT
AND APPRCPRI ATE REQUI REMENTS

I. I NTRCDUCTI ON

EPA AND THE STATE OF COLORADO HAVE | DENTI FI ED CHEM CAL- SPEC FI C,
LOCATI ON- SPECI FI C, AND ACTI ON- SPECI FI C APPLI CABLE OR RELEVANT AND
APPRCOPRI ATE REQUI REMENTS (" ARARS') FOR THE YAK TUNNEL OPERABLE UNI T OF
THE CALI FORNIA GULCH SITE. TH S APPENDI X DESCRI BES THE ARARS | DENTI FI ED
AND HOW THEY RELATE TO THE SELECTED REMEDY.

I'l. CHEM CAL- SPECI FI C REQUI REMENTS

CHEM CAL- SPECI FI C ARARS SET HEALTH OR RI SK- BASED CONCENTRATI ON
LIMTS IN VAR QUS ENVI RONMENTAL MEDI A OR DI SCHARGE LI M TATI ONS FCR
SPECI FI C HAZARDQUS SUBSTANCES, POLLUTANTS, AND CONTAM NANTS. THESE
REQUI REMENTS GENERALLY SET PROTECTI VE LEVELS FOR THE CHEM CALS CF
CONCERN | N DESI GNATED MEDI A, OR ELSE | NDI CATE AN ACCEPTABLE LEVEL OF
EM SSI ON OR DI SCHARGE OF SUCH SUBSTANCES. EPA AND THE STATE HAVE
| DENTI FI ED ARARS UNDER THE SAFE DRI NKI NG WATER ACT, COLCRADO SAFE
DRI NKI NG WATER AUTHORI TI ES, THE CLEAN WATER ACT, AND THE COLCRADO WATER
QUALI TY CONTRCL ACT. THESE ARE DESCRI BED BELOW

A, NVAXI MUM CONTAM NANT LEVELS FOR DRI NKI NG WATER

THE FEDERAL SAFE DRI NKI NG WATER ACT, 42 U.S.C. SECTI ON 300G AND
COLORADO DRI NKI NG WATER AUTHORI TI ES, COLO. REV. STAT. SECTION
25-1-107(X)-(Y), PROVIDE FOR THE ESTABLI SHVENT OF DRI NKI NG WATER
STANDARDS FCOR PUBLI C WATER SYSTEMS. THESE STANDARDS ARE " APPLI CABLE"
ONLY TO PUBLI C WATER SYSTEMS AS DEFI NED BY THE ACTS AND REGULATI ONS.
HONEVER, THEY MAY BE CONSI DERED "RELEVANT AND APPROPRI ATE' AS ARARS FOR
POTENTI AL GROUND WATER AND SURFACE WATER EXPOSURE VI A DRI NKI NG WATER.

U S. EPA, SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL (OCT. 1986).
BECAUSE OF THE CONNECTI ON BETWEEN SURFACE WATER AND GROUND WATER IN THE
LONER CALI FORNI A GULCH SHALLOW ALLUVI AL SYSTEM WHI CH IS AN EXI STI NG OR
POTENTI AL SOURCE OF DRI NKI NG WATER, DRI NKI NG WATER STANDARDS ARE

CONSI DERED ARARS FOR SURFACE WATER | N CALI FORNI A GULCH.

THE SAFE DRI NKI NG WATER ACT " MAXI MUM CONTAM NANT LEVELS' OR "MLS'
FOR | NORGANI C CHEM CALS ARE CONS| DERED ARARS. MCLS ARE ENFORCEABLE
STANDARDS ESTABLI SHI NG PERM SSI BLE LEVELS OF CONTAM NANTS | N DRI NKI NG
WATER SEE 40 C.F.R SECTION 141.2(C) (1987). THESE STANDARDS ARE
HEALTH BASED, BUT HAVE AN ECONOM C COMPONENT. SEE 42 U.S.C. SECTI ON
1401(1)(C). THE MCLS CURRENTLY ESTABLI SHED FOR | NORGANI C CHEM CALS ARE
LI STED IN TABLE 1. THE FEDERAL AND STATE MCLS FOR THESE SUBSTANCES ARE
| DENTI CAL. SEE COLORADO PRI MARY DRI NKI NG WATER REGULATI ONS, 5 COLO
OODE REGS. 1003-1 (1981).

THE SAFE DRI NKI NG WATER ACT ALSO PROVI DES FOR ESTABLI SHVENT OF
SECONDARY MCLS. THESE ARE DESI GNED TO " CONTRCL CONTAM NANTS | N DRI NKI NG
WATER THAT PRI MARI LY AFFECT THE AESTHETI C QUALI TI ES RELATI NG TO PUBLI C
ACCEPTANCE OF DRI NKING WATER ". 40 C.F.R SECTION 143.1 (1987). THE
REGULATI ONS NOTE THAT SECONDARY MCLS "IN THE JUDGVENT OF THE
ADM NI STRATCOR (OF EPA) ARE REQUI SI TE TO PROTECT THE PUBLI C WELFARE. ".

40 C.F.R SECTION 143.2(F). THE FEDERAL SECONDARY MCLS FOR | NORGANI C
CHEM CALS ARE LISTED IN TABLE 1. I N ADDI TION TO THCSE LI STED, THERE ARE
SECONDARY MCLS FOR CHLORI DE, COLOR, CORROSIVITY, FLUORI DE, FOAM NG
AGENTS, ODOR, PH, AND TOTAL DI SSOLVED SQLIDS. THE STATE OF COLCRADO HAS
NOT PROMULGATED SECONDARY MCLS.

EPA ANTI CI PATES THAT THE SELECTED REMEDY WLL NOT ACH EVE A DEGREE
OF CLEANUP I N LOMNER CALI FORNI A GULCH SURFACE WATER THAT ATTAI NS PRI MARY



AND SECONDARY MCLS. THE PHASE | R | DENTI FI ED NUMEROUS SQURCES THAT
CONTRI BUTE TO METALS LOADI NGS | N LOAER CALI FORNI A GULCH.  THESE | NCLUDE
M NE WASTES, TAILINGS, AND SLAG IN THE CALI FORNI A GULCH DRAI NAGE BASI N
AND IN I TS TRIBUTARIES. THE TUNNEL PLUGGE NG AND | NTERI M TREATMENT

FACI LI TY COVWPONENTS OF THE SELECTED REMEDY W LL ACH EVE SUBSTANTI AL
REDUCTI ONS | N THE CONTRI BUTI ON OF THE YAK TUNNEL TO METALS LQADI NGS I N
CALI FORNI A GULCH. HOWEVER, TH S OPERABLE UNIT IS NOT THE TOTAL REMEDY
FOR THE SITE | T WLL BE NECESSARY TO DEVELCP AND EVALUATE ADDI TI ONAL
SOURCE CONTRCOL MEASURES, | NCLUDI NG ONE OR MORE PERVANENT TREATMENT
FACILITIES, TO ATTAIN OR EXCEED DRI NKI NG WATER ARARS FCR SPECI FI C METALS.

B. FEDERAL AMBI ENT WATER QUALITY CRITERI A

SECTI ON 304(A) OF THE CLEAN WATER ACT, 33 U.S.C. SECTI ON 1314(A),
REQUI RES EPA TO DEVELOP AMBI ENT WATER QUALI TY CRI TERI A RELATED TO
PROTECTI ON OF HUMAN HEALTH AND AQUATIC LI FE. EPA HAS DEVELOPED CR TER A
FOR NUMEROUS SUBSTANCES. THE FEDERAL WATER QUALITY CRI TERI A ARE NOT
DI RECTLY ENFORCEABLE AND ARE THEREFORE NOT "APPLI CABLE' TO THE CLEANUP.
HOAEVER, UNDER SARA AND EPA GUI DANCE, THEY MAY BE CONSI DERED " RELEVANT
AND APPROPRI ATE" UNDER THE Cl RCUMBTANCES DF THE RELEASE OR THREATENED
RELEASE. SEE | NTERI M GUI DANCE ON COVPLI ANCE W TH APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS, 52 FED. REG 32,496, 32,499 (1987).

UNDER SECTI ON 121(D)(2) (A) OF SARA, THE REMEDY SELECTED MUST
"REQU RE A LEVEL OR STANDARD OF CONTROL WHI CH AT LEAST ATTAINS ... WATER
QUALI TY CRI TERI A ESTABLI SHED UNDER SECTI ON 304 OR 303 OF THE CLEAN WATER
ACT, WHERE SUCH ... CRITERIA ARE RELEVANT AND APPRCPRI ATE UNDER THE
Cl RCUMBTANCES OF THE RELEASE OR THREATENED RELEASE.". SARA FURTHER
PROVI DES THAT " (1) N DETERM NI NG WHETHER OR NOT ANY WATER QUALI TY
CRI TER A UNDER THE CLEAN WATER ACT |'S RELEVANT AND APPROPRI ATE UNDER THE
Cl RCUMBTANCES OF THE RELEASE, (EPA) SHALL CONSI DER THE DESI GNATED OR
POTENTI AL USE OF THE SURFACE WATER CR GROUNDWATER, THE ENVI RONVENTAL
MEDI A AFFECTED, THE PURPOSES FOR WHI CH SUCH CRI TERI A WERE DEVELOPED, AND
THE LATEST | NFORVATI ON AVAI LABLE. ". 42 U.S.C. SECTI ON 9621(D)(2) (B)(1).

EPA HAS DETERM NED THAT THE AMBI ENT WATER QUALI TY CRI TERI A FOR
ACUTE AND CHRONI C TOXI G TY TO FRESHWATER AQUATI C LI FE ARE RELEVANT AND
APPRCPRI ATE AS ARARS FOR SURFACE WATER | N CALI FORNI A GULCH AND THE
SEGVENT OF THE ARKANSAS Rl VER FROM THE CONFLUENCE W TH CALI FORNI A GULCH
TO LAKE FORK. THE VALUES FOR THE METALS OF CONCERN ARE LI STED I N TABLE
1. EPA' S DETERM NATI ON | S BASED ON THE FOLLON NG CONSI DERATI ONS.

1. EXI STING CR POTENTI AL USES

THE STATE OF COLORADO HAS CLASSI FI ED THE STRETCH OF THE ARKANSAS
Rl VER FROM | MMVEDI ATELY ABOVE CALI FORNI A GULCH TO LAKE FORK FOR USES
I NCLUDI NG "CLASS 1 COLD WATER AQUATIC LIFE.". 5 COLO CODE REGS.
1002-8, P. 10.41. SECTION 3.1.13(1)(O (1) OF THE STATE REGULATI ONS
ENTI TLED " THE BASI C STANDARDS AND METHODOLOA ES' DEFINES TH S USE AS
FOLLOWE:

THESE WATERS PROVI DE, OR COULD PROVI DE, A HABI TAT CONSI STI NG
OF WATER QUALI TY LEVELS AND OTHER CONSI DERATI ONS SUCH AS FLOW
AND STREAVBED CHARACTER! STI CS WH CH DO OR COULD PROTECT AND
MAI NTAIN A W DE VAR ETY OF COLD WATER Bl OTA, | NCLUDI NG

SENSI TI VE SPECI ES. COLD WATER Bl OTA ARE CONSI DERED TO BE

LI FE FORMB, | NCLUDI NG TROUT, | N WATER WHERE TEMPERATURES

DO NOT NORMALLY EXCEED 20 ( DEGREES CENTI GRADE) .

THE FEDERAL WATER QUALI TY CRI TERI A FOR FRESHWATER AQUATI C LI FE ARE
CONSI STENT WTH THI S USE CLASSI FI CATI ON.

CALI FORNI A GULCH HAS NOT BEEN CLASSI FI ED FOR PARTI CULAR USES.



HONEVER, SECTION 3.1.9(2) OF THE BASI C STANDARDS AND METHODOLOG ES
STATES THAT " ( E) FFLUENT FLOAS WH CH REACH A CLASSI FI ED BODY OF WATER,
EVEN THOUGH THE DI SCHARGE PO NT IS TO WATER NOT YET CLASSI FI ED, MJST BE
OF A QUALITY WH CH WLL NOr CAUSE THE STANDARDS CF THE CLASSI FI ED WATER
TO BE VIQLATED.". 5 COLO. CCDE REGS. 1002-8. THE FEDERAL WATER

CRI TERI A ARE CONSI STENT WTH TH S REGULATI ON. EPA PLANS TO CONDUCT A
USE ATTAI NABI LI TY ANALYSI S OF CALI FORNI A GULCH TO DETERM NE WHETHER | T
WOULD BE APPROPRI ATE TO REFINE TH S CLEANUP GOAL | N A SUBSEQUENT
OPERABLE UNIT.

2. ENVI RONMENTAL MEDI A AFFECTED

BASED ON THE FI NDI NGS OF THE PHASE | RI, THE ENVI RONMENTAL MEDI A
AFFECTED BY THE RELEASES AND THREATENED RELEASES FROM THE YAK TUNNEL
I NCLUDE SURFACE WATERS | N CALI FORNI A GULCH AND THE ARKANSAS R VER THE
SELECTED REMEDY | NCLUDES DI SCHARGE OF TREATED EFFLUENT | NTO CALI FORNI A
GQULCH SURFACE WATER.  UNDER SECTION 3 OF THE FS, EXI STI NG OR POTENTI AL
AQUATI C LI FE I N CALI FORNI A GULCH AND THE ARKANSAS RI VER CAN BE
| DENTI FI ED AS RECEPTORS OF CONTAM NATI ON FROM THE YAK TUNNEL.

3. PURPCSES OF THE CRITERI A

THE WATER QUALITY CRI TERIA FCR ACUTE AND CHRONIC TOXICI TY TO
FRESHWATER AQUATI C LI FE WERE DEVELCOPED TO PROTECT FRESHWATER CRGANI SMB
AND THEI R USES. THESE CRI TERI A ARE BASED ON AN EVALUATION CF TOXIAI TY
STUDI ES RELATI NG TO SPECI ES SI M LAR TO THOSE WH CH ARE OR COULD BE
PRESENT | N THE ARKANSAS RI VER OR CALI FORNI A GULCH, TO THE EXTENT THAT
PHYSI CAL HABI TAT REQUI REMENTS ARE MET.

4. LATEST | NFORVATI ON AVAI LABLE

EPA HAS RELI ED ON THE LATEST CRI TER A DOCUMENTS AVAI LABLE | N MAKI NG
THE DETERM NATI ON THAT FEDERAL WATER QUALI TY CRI TERI A ARE RELEVANT AND
APPROPRI ATE UNDER THE Cl RCUMBTANCES OF THE RELEASE FROM THE YAK TUNNEL.
SEE QUALI TY CRI TERI A FOR WATER 1986 (MAY 1986 AND UPDATE NO 2, DATED
MAY 1, 1987) AND AMBI ENT WATER QUALITY ORI TERI A FOR SELENI UM -- 1987
( SEPTEMBER 1987) .

EPA HAS ALSO DEVELOPED AMBI ENT WATER QUALITY CRI TERI A FOR
PROTECTI ON OF HUMAN HEALTH. FOR MOST CHEM CALS, THERE ARE HUVAN HEALTH
CRI TERI A FOR TWD DI FFERENT EXPOSURE PATHWAYS: | NGESTI ON OF AQUATI C
ORGANI SM5 AND | NGESTI ON OF BOTH AQUATI C ORGANI SM5 AND DRI NKI NG WATER
EPA IS STILL FORMULATI NG A PCSI TION W TH RESPECT TO THE USE COF AMBI ENT
WATER QUALI TY CRI TERI A FOR PROTECTI ON OF HUMAN HEALTH. SEE 52 FED. REG
32,499 (1987). EPA WLL EVALUATE THE USE OF THESE CRITERIA IN A
SUBSEQUENT CPERABLE UNIT.

EPA ANTI CI PATES THAT THE SELECTED REMEDY WLL NOT ACH EVE A LEVEL
OR STANDARD OF CONTRCL THAT MEETS WATER QUALITY CRITERIA I N THE
CALI FORNI A GULCH NCR IN THE ARKANSAS RI VER ~ AS DI SCUSSED ABOVE, THERE
ARE NUMEROUS SOURCES OF METALS LQADI NGS TO CALI FORNI A GULCH THAT WLL
NOT BE ADDRESSED AS PART OF THI S CPERABLE UNIT. I N ADDI TION, AS
DI SCUSSED IN SECTION 111 OF TH S RCD, THE ARKANSAS Rl VER EXCEEDS THE
FRESH WATER AQUATI C LI FE WATER QUALI TY CRI TERI A FOR COPPER AND ZI NC
ABOVE THE CALI FORNI A GULCH CONFLUENCE. TO THE EXTENT THAT OTHER SOURCES
CAN BE ADDRESSED UNDER CERCLA, | T WLL BE NECESSARY TO DEVELCP AND
EVALUATE ALTERNATI VES FOR REMEDI AL ACTI ON | N SUBSEQUENT OPERABLE UNI TS
THAT WLL ATTAIN OR EXCEED ARARS TO PROTECT AQUATIC LIFE. I N ADDI TI QN
EPA AND THE STATE ARE NOW CONDUCTI NG FURTHER WORK ON STANDARDS AND
CLEANUP FOR THE ARKANSAS RI VER. EPA WLL RE- EVALUATE THE
APPRCPRI ATENESS OF THE AMBI ENT WATER QUALI TY CRI TERI A FOR THE ARKANSAS
R VER IN A SUBSEQUENT OPERABLE UNIT.



C. STATE WATER QUALI TY STANDARDS

SECTI ON 303 OF THE CLEAN WATER ACT, 33 U.S.C. SECTION 1313,
PROVI DES FOCR PROMULGATI ON OF WATER QUALI TY STANDARDS BY THE STATES. THE
STANDARDS CONSI ST OF DESI GNATED USES OF WATER AND WATER QUALITY CRI TERI A
BASED ON THE DESI GNATED USES. 40 C.F.R SECTION 131.3(1). THE CRITER A
ARE "ELEMENTS OF STATE WATER QUALI TY STANDARDS, EXPRESSED AS CONSTI TUENT
CONCENTRATI ONS, LEVELS, OR NARRATI VE STATEMENTS, REPRESENTI NG A QUALITY
OF WATER THAT SUPPORTS A PARTI CULAR USE.". 40 C F.R SECTION 131.3(B).

AS DI SCUSSED ABOVE, THE STATE OF COLCRADO HAS NOT DEVELOPED A USE
CLASSI FI CATI ON FOR CALI FORNI A GULCH.  HOWEVER, THE STATE HAS CLASSI FI ED
THE SEGVENT OF THE ARKANSAS Rl VER FROM | MVEDI ATELY ABOVE CALI FORNI A
GQULCH TO LAKE FORK FOR CLASS 1 COLD WATER AQUATI C LI FE, SECONDARY
CONTACT RECREATI ON, AND AGRI CULTURAL USES. THE AQUATI C LI FE
CLASSI FI CATI ON WAS DI SCUSSED EARLI ER.  SECTION 3.1.13 OF THE BASI C
STANDARDS AND METHCDOLOG ES DEFI NES THE OTHER TWD USES AS FOLLOWS:

1. SECONDARY CONTACT (CLASS 2) RECREATI ON

THESE SURFACE WATERS ARE SUI TABLE OR | NTENDED TO
BECOME SUI TABLE FOR RECREATI ONAL USES ON OR ABQUT
THE WATER WHI CH ARE NOT | NCLUDED | N THE PRI MARY
CONTACT SUBCATECORY. (PRI MARY CONTACT USES

I NCLUDE PRCOLONGED AND | NTI MATE CONTACT W TH THE
BODY OR FOR RECREATI ONAL ACTI VI TI ES WHEN | NGESTI ON
OF SMALL QUANTI TIES OF WATER | S LI KELY TO OCCUR.) .

2. ARRI CULTURE

THESE WATERS ARE SUI TABLE CR | NTENDED TO BECOME
SU TABLE FOR | RRI GATI ON OF CROPS USUALLY GROMWN
I N COLCRADO AND WH CH ARE NOT HAZARDQUS AS

DRI NKI NG WATER FOR LI VESTOCK.

5 COLO CODE REGS. 1002-8.

THE STATE HAS ALSO | DENTI FI ED THE "BASI C STANDARDS' PORTI ON OF THE
BASI C STANDARDS AND METHODOLOG ES AS AN ARAR FOR THE YAK TUNNEL OPERABLE
UNIT. SEE 5 COLO CODE REGS. 1002-8. SECTION 3.1.11 OF THESE
REGULATI ONS ESTABLI SHES BASI C STANDARDS APPLI CABLE TO ALL WATERS OF THE
STATE. THE KEY PORTI ONS OF THESE STANDARDS FOR THE YAK TUNNEL OPERABLE
UNIT STATE:

SUBSTANCES ATTRI BUTABLE TO HUVAN- | NDUCED DI SCHARGES ... SHALL
NOT BE | NTRCDUCED | NTO WATERS OF THE STATE:

(A) WH CH CAN SETTLE TO FORM BOTTOM DEPCSI TS

DETRI MENTAL TO THE BENEFI Cl AL USES. DEPCSI TS

ARE STREAM BOTTOM BU LDUP CF MATERI ALS

VH CH | NCLUDE BUT ARE NOT LIM TED TO ANAERCBI C
SLUDGES, M NE SLURRY CR TAILINGS, SILT, OR MJD; CR

(B) WH CH FORM FLOATI NG DEBRI' S, SCUM OR OTHER
SURFACE MATERI ALS SUFFI CI ENT TO HARM EXI STI NG
BENEFI O AL USES; OR

(O WH CH PRODUCE COLOR, CDOR, OR OTHER CONDI TI ONS
IN SUCH A DEGREE AS TO CREATE A NU SANCE OR HARM
EXI STI NG BENEFI O AL USES CR | MPART ANY UNDESI RABLE
TASTE TO SI GNI FI CANT EDI BLE AQUATI C SPECI ES

OR TO THE WATER R



(D I N AMOUNTS, CONCENTRATI ONS, OR COMBI NATI ONS
VWH CH ARE HARMFUL TO THE BENEFI CI AL USES OR TOXI C
TO HUVANS, AN MALS, PLANTS, COR AQUATIC LIFE, OR

(E) I N AMOUNTS, CONCENTRATI ONS, COR COMBI NATI ON
VWH CH PRODUCE A PREDOM NANCE CF UNDESI RABLE AQUATI C
LI FE; OR

(F) 1IN CONCENTRATI ONS WHI CH CAUSE A FI LM ON THE
SURFACE OR PRODUCE A DEPCSI T ON SHORELI NES.

I N ADDI TI ON TO THESE " BASI C STANDARDS, " THE STATE OF COLORADO HAS
ESTABLI SHED NUVERI C STANDARDS FOR THE SEGVENT OF THE ARKANSAS RI VER
BETWEEN CALI FORNI A GULCH AND LAKE FORK. THE STATE DI D NOT | DENTI FY
THESE NUMERI C STANDARDS AS ARARS BECAUSE, AS THE STATE NOTED, THE
CURRENT STREAM STANDARDS FCR THE ARKANSAS RI VER TAKE | NTO ACCOUNT THE
PCLLUTI ON FROM CALI FORNI A GULCH AND ARE NOT PROTECTI VE OF AQUATI C LI FE.

THE BASI C STANDARDS W LL APPLY TO DI SCHARGE OF TREATED EFFLUENT
FROM THE | NTERI M TREATMENT FACI LI TY COVWONENT OF THE SELECTED REMEDY.
EPA ANTI CI PATES THAT THE | NTERI M TREATMENT FACI LITY WLL NOT ATTAIN
SECTION 3.1.11(D) OF THE BASI C STANDARDS.

D. ANTI DEGRADATI ON STANDARD

THE STATE OF COLORADO HAS ALSO | DENTI FI ED | TS ANTI DEGRADATI ON
STANDARD AS AN ARAR FOR THE YAK TUNNEL OPERABLE UNIT. SECTION 3.1.8 CF
THE BASI C STANDARDS AND METHCDOLOG ES, 5 COLO CODE REGS. 1002-8, PROVI DES:

EXI STI NG USES SHALL BE MAI NTAI NED AS REQUI RED BY STATE
AND FEDERAL LAW NO FURTHER WATER QUALI TY DEGRADATI ON
IS ALLOMBLE WH CH WOULD | NTERFERE W TH OR BECOME

I NJURI QUS TO EXI STI NG USES.

UNDER SECTI ON 3. 1.3, THE ANTI DEGRADATI ON STANDARD APPLI ES TO ALL WATERS
OF THE STATE.

STATE REGULATI ONS DO NOT DEFI NE THE TERM "EXI STI NG USES'. UNDER
FEDERAL REGULATI ONS, EXI STI NG USES ARE DEFI NED AS "USES ACTUALLY
ATTAINED | N THE WATER BODY ON CR AFTER NOVEMBER 28, 1975, WHETHER OR NOT
THEY ARE | NCLUDED I N THE WATER QUALI TY STANDARDS.". 40 C.F.R SECTION
131. 10.

THE SELECTED REMEDY W LL MEET TH S REQUI REMENT AND WLL I N FACT
SUBSTANTI ALLY REDUCE THE CURRENT METALS LQADI NGS | N CALI FORNI A GULCH.

I'1l. LOCATI ON- SPECI FI C REQUI REMENTS

LOCATI ON- SPECI FI C REQUI REMENTS SET RESTRI CTI ONS ON ACTI VI TI ES
DEPENDI NG ON THE CHARACTERI STICS OF A SITE OR I TS | MVEDI ATE ENVI RONS AND
MAY THUS LIM T THE CONDUCT OF ACTIVITIES I N PARTI CULAR LOCATI ONS. THE
SELECTED REMEDY | NCLUDES ACTI VI TI ES POTENTI ALLY AFFECTI NG H STORI CAL
RESQURCES, STREAMS, FLOODPLAINS, AND WETLANDS. THEREFORE, THE NATI ONAL
H STORI C PRESERVATI ON ACT, ARCHECQLOG CAL AND HI STORI C PRESERVATI ON ACT,
FI SH AND W LDLI FE COORDI NATI ON ACT, CLEAN WATER ACT, EXECUTI VE CRDER ON
FLOCDPLAI N MANAGEMENT, FEDERAL AND STATE WASTE NMANAGEMENT REGULATI ONS,
AND THE EXECUTI VE ORDER ON PROTECTI ON OF WETLANDS ESTABLI SH REQUI REMENTS
VWH CH HAVE BEEN | DENTI FI ED AS ARARS. | N THE REMEDI AL DESI GN PHASE, EPA
WLL FURTHER REFI NE THE LOCATI ON AND DESI GN OF THE REMEDI AL ACTI ON
COVWPONENTS. TO THE EXTENT THAT THE REMEDI AL ACTI ON W LL AFFECT
H STORI CAL RESOURCES, STREAMS, FLOCDPLAINS, OR WETLANDS, EPA WLL ENSURE
THAT ALL LOCATI ON- SPECI FI C REQUI REMENTS ARE MET.



A. NATI ONAL H STORI C PRESERVATI ON ACT

THE NATI ONAL HI STORI C PRESERVATI ON ACT, 16 U.S.C. SECTI ON 470,
REQU RES FEDERAL AGENCI ES TO TAKE | NTO ACCOUNT THE EFFECT CF ANY
FEDERALLY- ASSI STED UNDERTAKI NG OR LI CENSI NG ON ANY Di STRICT, SITE,

BUI LDI NG STRUCTURE, OR OBJECT THAT IS | NCLUDED I N OR ELI G BLE FOR

I NCLUSI ON | N THE NATI ONAL REG STER OF HI STORI C PLACES. ACCORDI NG TO THE
DEPARTMENT OF THE | NTER OR, CALI FORNIA GULCH AND THE YAK TUNNEL LIE

W THI N THE LEADVI LLE NATI ONAL Hi STCRI C DI STRI CT/ NATI ONAL HI STORI C
LANDVARK, AND THE YAK TUNNEL IS SI GNI FI CANT BECAUSE OF I TS H STORI CAL
ASSOCI ATI ON W TH M NI NG ENG NEERI NG | N THE 19TH AND 20TH CENTURI ES. TO
M NI M ZE ADVERSE EFFECTS FROM | MPLEMENTATI ON OF THE SELECTED REMEDY, EPA
WLL FOLLOW THE PROCEDURES FOR PROTECTI ON OF H STCRI C PROPERTI ES SET
FORTH | N EXECUTI VE ORDER 11, 593 ENTI TLED " PROTECTI ON AND ENHANCEMENT OF
THE CULTURAL ENVI RONVENT" AND IN 36 C.F.R PART 800, 36 C.F.R PART 63,
AND 40 C.F.R SECTI ON 6.301(C).

B. ARCHECLOG CAL AND HI STORI C PRESERVATI ON ACT

THE ARCHEOLOG CAL AND HI STORI C PRESERVATI ON ACT, 16 U.S.C. SECTI ON
469, ESTABLI SHES PROCEDURES TO PROVI DE FOR PRESERVATI ON OF HI STORI CAL
AND ARCHEOLOG CAL DATA WHI CH M GHT BE DESTROYED THROUGH ALTERATI ON OF
TERRAIN AS A RESULT OF A FEDERAL CONSTRUCTI ON PRQJIECT OR A FEDERALLY
LI CENSED ACTIVITY OR PROGRAM | F EPA FINDS OR IS NOTI FI ED BY AN
APPRCPRI ATE H STORI CAL OR ARCHECQLOG CAL AUTHORI TY THAT I TS ACTIVI TI ES
MAY CAUSE | RREPARABLE LOSS COR DESTRUCTI ON OF SI GNI FI CANT SCI ENTI FI C,
PREHI STORI CAL, H STORI CAL, OR ARCHECQLOG CAL DATA, EPA WLL FOLLOW THE
PROCEDURES SET FORTH | N THE STATUTE AND IN 40 C.F. R SECTION 6.301(C) TO
PROVI DE FCR DATA RECOVERY AND PRESERVATI ON ACTI VI Tl ES.

C. FISH AND W LDLI FE COCRDI NATI ON ACT

THE FI SH AND W LDLI FE COORDI NATI ON ACT, 16 U.S.C. SECTI ONS 661- 666,
REQUI RES FEDERAL AGENCI ES | NVOLVED I N ACTI ONS THAT WLL RESULT IN THE
CONTROL OR STRUCTURAL MCDI FI CATI ON OF ANY NATURAL STREAM OR BCDY OF
WATER, FOR ANY PURPCSE, TO TAKE ACTI ON TO PROTECT THE FI SH AND W LDLI FE
RESQURCES WH CH MAY BE AFFECTED BY THE ACTI ON.  THE TUNNEL PLUGE NG
COVPONENT OF THE SELECTED REMEDY W LL MODI FY STREAMFLOWN AND THE SURFACE
WATER DI VERSI ONS AND CONSTRUCTI ON OF THE SURGE PONDS MAY | NVOLVE WORK | N
OR AFFECTI NG CALI FORNITA GULCH  EPA WLL THEREFORE CONSULT WTH THE U. S.
FI SH AND W LDLI FE SERVI CE AND THE COLCRADO DEPARTMENT OF NATURAL
RESOQURCES TO ASCERTAI N THE MEANS AND MEASURES NECESSARY TO M TI GATE,
PREVENT AND COVPENSATE FOR PROJECT- RELATED LOSSES OF W LDLI FE RESOURCES
AND TO ENHANCE THE RESOURCES. EPA RECElI VED AND RESPONDED TO COMVENTS ON
THE FS ALTERNATI VES AND THE PRCPCSED PLAN FROM BOTH THE DEPARTMENT OF
I NTERI OR AND THE STATE OF COLCRADO. I N ADDI TION, THE STATE HAS BEEN
CONSULTED ON THE RECORD OF DECI SI ON.  DURI NG REMEDI AL DESI G\, EPA WLL
UNDERTAKE FURTHER CONSULTATI ON TO MEET THE REQUI REMENTS OF THI S STATUTE.

D. CLEAN WATER ACT (SECTI ON 404)

SECTI ON 404 OF THE CLEAN WATER ACT, 33 U.S.C. SECTI ON 1344,
REQUI RES PERM TS FOR DI SCHARGE OF DREDCGED COR FI LL MATERI AL | NTO
NAVI GABLE WATERS.  SECTI ON 502(7) OF THE ACT DEFI NES " NAVI GABLE WATERS"
AS "WATERS OF THE UNI TED STATES | NCLUDI NG THE TERRI TORI AL SEAS.". UNDER
33 C F.R PART 328, "WATERS OF THE UNI TED STATES' ARE DEFI NED FOR THE
PURPOSES OF SECTI ON 404. THE DEFIN TION | S EXTREMELY BROAD AND COVERS
STREAMS, | NCLUDI NG | NTERM TTENT STREAMS. SEE 33 C. F. R SECTI ON
328.3(A). THE TERM "FILL NMATERI AL" | NCLUDES "ANY MATERI AL USED FOR THE
PRI MARY PURPCSE OF REPLACI NG AN AQUATI C AREA W TH DRY LAND OR CF
CHANG NG THE BOTTOM ELEVATI ON OF A WATER BODY.". 33 C.F.R SECTION
323.2(E). THE "DI SCHARGE OF FI LL MATERI AL" MEANS THE ADDI TI ON OF FI LL
MATERI AL | NTO WATERS OF THE UNI TED STATES. 33 C. F. R SECTION 323.2(F).



ACTI VI TI ES ASSOCI ATED W TH THE SELECTED REMEDY COULD TR GGER
SECTI ON 404 REQUI REMENTS. CALI FORNI A GULCH FALLS W THI N THE DEFI NI TI ON
OF "WATERS OF THE UNI TED STATES.". COMPONENTS OF THE SELECTED REMEDY,

I NCLUDI NG CONSTRUCTI ON OF SURGE PONDS, THE SURFACE WATER DI VERSI ONS, AND
ROAD CONSTRUCTI ON ARE LI KELY TO | NVOLVE SOME DI SCHARGE OF MATERI AL | NTO
CALI FORNI A GULCH. UNDER SECTI ON 121(E) OF SARA, NO FEDERAL PERM TS ARE
REQU RED. | N ADDI TI ON, THE SELECTED REMEDY FALLS W TH N THE DEFI NI TI ON
OF ACTI VI TI ES COVERED BY THE " NATI ONW DE PERM TS' REGULATI ONS.  UNDER 33
C.F.R SECTION 330.5, SPECI FI ED ACTI VI TI ES ARE PERM TTED, PROVI DED THAT
CERTAI N CONDI TI ONS ARE MET. THI'S PROVI SI ON COVERS " STRUCTURES, WORK,
AND DI SCHARGES FOR THE OONTAI NVENT AND CLEANUP OF O L AND HAZARDOUS
SUBSTANCES WHI CH ARE SUBJECT TO THE NATI ONAL O L AND HAZARDOUS
SUBSTANCES POLLUTI ON CONTI NGENCY PLAN, (40 CFR PART 300) ....". 33
C.F.R SECTI ON 330. 5(A) ( 20).

EVEN THOUGH THE PERM T APPLI CATI ON PROCESS NEED NOT BE FOLLOWED,
BOTH CONSULTATI ON AND SUBSTANTI VE REQUI REMENTS W LL BE FOLLOWED DUR NG
THE REMEDI AL DESI GN PHASE. UNDER 33 C.F. R SECTI ON 330.5(A)(20), A
NATI ONW DE PERM T |'S AVAI LABLE ONLY | F "THE REG ONAL RESPONSE TEAM WHI CH
|'S ACTI VATED UNDER THE (NATI ONAL CONTI NGENCY) PLAN CONCURS W TH THE
PROPOSED CONTAI NVENT AND CLEANUP ACTION.". EPA WLL CONSULT WTH THE
REG ONAL RESPONSE TEAM DURI NG THE DESI GN PHASE. ALTHOUGH NO PERM T W LL
BE OBTAI NED, ALL SUBSTANTI VE REQUI REMENTS WLL BE MET. THESE | NCLUDE
SUBSTANTI VE CONDI TI ONS SET FORTH IN 33 C. F.R SECTI ON 330.5(B), THE
MANAGEMENT PRACTI CES OUTLINED IN 33 C. F. R SECTI ON 330.6, THE
REQUI REMENTS GOVERNI NG ROAD CONSTRUCTI ON ACTIVITIES IN 33 C.F. R SECTI ON
323.4(A) (6), AND THE SECTI ON 404(B) (1) GUI DELINES SET FORTH IN 40 C.F.R
PART 230. | N ADDITION, THE POLICIES DI SCUSSED IN 33 C.F. R SECTI ON
320.4 WLL BE CONSI DERED.

E. EXECUTI VE ORDER ON FLOODPLAI N MANAGEMENT

THE EXECUTI VE ORDER ON FLOCDPLAI N MANAGEMENT, EXEC. ORDER NO
11,988, REQUI RES FEDERAL AGENCI ES TO EVALUATE THE POTENTI AL EFFECTS CF
ACTI ONS THEY MAY TAKE PLACE IN A FLOCDPLAIN TO AVA D, TO THE EXTENT
PCSSI BLE, ADVERSE EFFECTS ASSOCI ATED W TH DI RECT AND | NDI RECT
DEVELCPMENT OF A FLOODPLAIN.  EPA'S REGULATIONS TO | MPLEMENT THI S
EXECUTI VE ORDER ARE SET FORTH IN 40 C.F. R SECTION 6. 302(B) AND APPENDI X
A. I N ADDI TI ON, EPA HAS DEVELCPED GUI DANCE ENTI TLED "PCLI CY ON
FLOCDPLAI NS AND WETLANDS ASSESSMENTS FOR CERCLA ACTI ONS," DATED AUGUST 6,

PURSUANT TO REGULATI ONS AND GUI DANCE, EPA DETERM NED THAT REMEDI ES
CONSI DERED FOR THE YAK TUNNEL OPERABLE UNIT COULD AFFECT THE 100- YEAR
FLOCDPLAI N ALONG CALI FORNI A GULCH. THEREFORE, EPA | DENTI FI ED AND
EVALUATED THE FLOODPLAI N AS PART OF THE PHASE | RI AND CONSI DERED
FLOCDPLAI N | SSUES ASSOCI ATED W TH VARI QUS ALTERNATI VES IN THE FS. EPA
PROVI DED FCR PUBLI C REVI EW OF THE FLOCDPLAI N ASSESSMENT THROUGH THE
PUBLI C NOTI CE AND COMVENT PERICD ON THE PHASE | RI AND THE FS. SEVERAL
COVPONENTS OF THE SELECTED REMEDY MAY AFFECT THE FLOCDPLAI N | N UPPER
CALI FORNI A GULCH AND NEAR THE YAK TUNNEL. THESE ARE THE SURFACE WATER
DI VERSI ONS AND POSSI BLY CONSTRUCTI ON OF THE SURGE PONDS. THE STATEMENT
OF FI NDI NGS CONTAI NED IN APPENDI X D OF THI' S RCD DOCUMENTS EPA' S
DECI SI ON- MAKI NG REGARDI NG FLOCDPLAI NS.

F. FEDERAL AND STATE WASTE NMANAGEMENT REGULATI ONS

BOTH FEDERAL AND STATE SOLI D AND HAZARDQUS WASTE STATUTES HAVE
REQUI REMENTS PERTAI NI NG TO LOCATI ON CF FACI LI TIES I N FLOCDPLAI N AREAS.
THE SELECTED REMEDY MAY | NVOLVE | NTERI M STORAGE AND DI SPOSAL CF
EXCAVATED SO LS AND WASTE TREATMENT PLANT SLUDGE. TO THE EXTENT THAT
THE REMEDY | NVOLVES STORACGE OR DI SPCSAL OF SCOLI D WASTES, THE FEDERAL AND
STATE REQUI REMENTS GOVERN NG SI TI NG AND CPERATI ON OF FACILITIES IN THE
FLOCDPLAIN WLL BE MET. SEE 40 C.F.R SECTION 257.3-1 AND 6 COLO. CCDE

1985.



REGS. 1007-2, SECTION 4.1.2. DI SPOSAL OF EXCAVATED NMATERI AL WH CH MEETS
THE DEFI NI TI ON OF HAZARDOUS WASTE UNDER 40 C. F. R SECTI ON 261. 21-. 24
MJUST MEET THE REQUI REMENTS SET FORTH IN 40 C. F. R SECTI ON 264. 18(B).

G EXECUTI VE ORDER ON PROTECTI ON OF WETLANDS

THE EXECUTI VE ORDER ON PROTECTI ON OF VETLANDS, EXEC. CORDER NO
11,990, REQUI RES FEDERAL AGENCI ES TO AVA D, TO THE EXTENT PGCSSI BLE, THE
ADVERSE | MPACTS ASSCCI ATED W TH THE DESTRUCTI ON OR LOSS OF WETLANDS AND
TO AVAO D SUPPORT OF NEW CONSTRUCTI ON | N VETLANDS | F A PRACTI CABLE
ALTERNATI VE EXI STS. EPA' S REGULATI ONS TO | MPLEMENT THI S EXECUTI VE CORDER
ARE SET FORTH IN 40 C.F. R SECTION 6. 302(A) AND APPENDI X A IN
ADDI TI ON, EPA HAS DEVELOPED GUI DANCE ENTI TLED " POLI CY ON FLOCDPLAI NS AND
VETLANDS ASSESSMENTS FOR CERCLA ACTI ONS, " DATED AUGUST 6, 1985.

EPA HAS | DENTI FI ED POTENTI AL WETLAND AREAS ALONG LOVER CALI FORNI A
GULCH BASED ON A REVI EW CF AERI AL PHOTOGRAPHS. THE POTENTI AL VEETLANDS
ARE SHOM IN FIGURE 2-6 OF THE PHASE | R REPORT. EPA SUBSEQUENTLY
CONDUCTED A FI ELD | NSPECTI ON AND DETERM NED THAT THERE ARE AREAS
CLASSI FI ED AS WETLANDS. THE DECREASE | N CALI FORNI A GULCH SURFACE WATER
FLOW RESULTI NG FROM TUNNEL PLUGE NG MAY REDUCE FLOW TO THESE WETLANDS.
THEREFORE, EPA HAS DETERM NED THAT THERE MAY BE EFFECTS ON WETLANDS, AND
TH S REQUI REMENT | S AN ARAR  THE STATEMENT OF FI NDI NGS CONTAI NED I N
APPENDI X D OF THI'S ROD DOCUMENTS EPA' S DECI SI ON- MAKI NG REGARDI NG WETLANDS.

I'V. ACTI ON- SPECI FI C REQUI REMENTS

PERFORVANCE, DESI GN, AND OTHER ACTI ON- SPECI FI C REQUI REMENTS SET
CONTROLS OR RESTRI CTI ONS ON PARTI CULAR KI NDS OF ACTI VI TI ES RELATED TO
MANAGEMENT OF HAZARDOUS SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS. THESE
REQUI REMENTS ARE TRI GGERED NOT BY THE SPECI FI C CHEM CALS PRESENT AT A
SI TE BUT RATHER BY THE PARTI CULAR REMEDI AL ACTI VI TI ES THAT ARE SELECTED
TO ACCOVPLI SH A REMEDY. THI S SECTI ON DESCRI BES THE ACTI ON- SPECI FI C
REQUI REMENTS FOR EACH COVPONENT OF THE SELECTED REMEDY.

A. SURGE PONDS

DESI G\, CONSTRUCTI ON, AND OPERATI ON OF THE PONDS W LL BE GOVERNED
BY SEVERAL SETS OF REQUI REMENTS. AS DI SCUSSED PREVI QUSLY, SEVERAL
LOCATI ON- SPECI FI C REQUI REMENTS AND THE REQUI REMENTS GOVERNI NG THE
I NTERI M TREATMENT FACI LI TY WLL BE ARARS FOR THE SURGE PONDS. IN
ADDI TI ON, CERTAI N REQUI REMENTS FROM FEDERAL AND STATE WASTE MANAGEMENT
REGULATI ONS ARE CONSI DERED ARARS FCR THE SURGE PONDS. THESE ARE
DESCRI BED BELOW

THE FEDERAL AND STATE SCLI D WASTE REGULATI ONS CONTAI N REQUI REMENTS
APPLI CABLE TO THE PONDS. THE CRI TERI A FOR CLASSI FI CATI ON OF SCLI D WASTE
DI SPOSAL FACI LI TI ES AND PRACTI CES, 40 C.F. R PART 257, INCLUDE CRITER A
RELATED TO SURFACE WATER, GROUND WATER, Al R, AND SAFETY WH CH ARE
RELEVANT TO DESI GN, CONSTRUCTI ON, AND CPERATI ON OF THE PONDS. SEE 40
C F.R SECTIONS 257.3-3, .3-4, .3-7, AND .3-8. THESE PROVI SI ONS ARE
PRI NCI PALLY Al MED AT MUNI Cl PAL AND | NDUSTRI AL SOLI D WASTE AND DO NOT
FULLY ADDRESS CONCERNS RELATED TO M NI NG WASTE. SEE 51 FED. REG
24,496, 24,501 (1986). REGULATI ONS PROMULGATED PURSUANT TO THE STATE
SOLI D WASTES DI SPCSAL SI TES AND FACI LI TIES ACT, COLQ REV. STAT.

SECTI ONS 30-20-101 TO -118, PROVI DE FOR MORE SUBSTANTI AL PUBLI C HEALTH
AND ENVI RONMVENTAL PROTECTI ON.  SPECI FI CALLY, SECTIONS 2.1, 2.2, 4.1,
4.2, 6.2, 6.3, 6.4, 6.5 6.6, AND 6.7 OF 6 COLO CODE REGS. 1007-2 ARE
CONSI DERED ARARS FCR THE PONDS.

PROVI SI ONS OF REGULATI ONS GOVERNI NG HAZARDOUS WASTE ARE ALSO ARARS.
UNDER 40 C.F.R SECTION 261.4(B)(7), SOLI D WASTE FROM THE EXTRACTI ON,
BENEFI CI ATI ON, AND PROCESSI NG OF ORES AND M NERALS |'S NOT CONSI DERED A



HAZARDOUS WASTE. HOAEVER, UNDER CERCLA, HAZARDOUS WASTE REGULATI ONS MAY
BE RELEVANT AND APPROPRI ATE UNDER THE Cl RCUVMSTANCES OF THE RELEASE. SEE
MEMORANDUM FROM HENRY L. LONGEST I TO WASTE MANAGEMENT Di VI SI ON

DI RECTORS REGARDI NG CONSI DERATI ON OF RCRA REQUI REMENTS | N PERFORM NG
CERCLA RESPONSES AT M NI NG WASTE SI TES (AUG 19, 1986).

TO ENSURE THAT THE DESI GN, CONSTRUCTI ON, AND OPERATI ON OF THE PONDS
ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT, THE FOLLOW NG
REQUI REMENTS ARE CONS|I DERED ARARS FOR THE PONDS: 40 C.F.R SECTI ONS
264.15 (GENERAL | NSPECTI ON REQUI REMENTS), 264.16(A) ( PERSONNEL
TRAINING, 264.31 (DESIGN AND OPERATI ON OF FACILITY), 264.32 (REQU RED
EQUI PVMENT), 264.33 (TESTI NG AND MAI NTENANCE OF EQUI PVENT), 264. 37
( ARRANGEMENTS W TH LOCAL AUTHORI TI ES), AND 264. 51-.56 ( CONTI NGENCY
PLANS). | N ADDI TI ON TO THESE GENERAL REQUI REMENTS, THE REQUI REMENTS FOR
SURFACE | MPOUNDVENTS GOVERNI NG DESI GN AND OPERATI ON, MONI TORI NG AND
| NSPECTI ON, AND EMERGENCY REPAI RS AND CONTI NGENCY PLANS ARE ALSO ARARS.
40 C.F.R SECTIONS 264.221, .226, .227. TO THE EXTENT THAT THE STATE
HAS MORE STRI NGENT REQUI REMENTS ASSOCI ATED W TH THESE REGULATI ONS, THE
MORE STRI NGENT STATE REQUI REMENTS WOULD GOVERN.

B. TUNNEL PLUGGE NG

EPA AND THE STATE | DENTI FI ED NO ARAR S RELATED TO TUNNEL PLUGE NG
TO ENSURE PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT, THE PLUGS
MJUST BE DESI GNED AND CONSTRUCTED USI NG BEST ENG NEERI NG PRACTICES. I N
ADDI TI ON, EPA WLL LOK TO REQUI REMENTS UNDER THE SURFACE M NI NG CONTROL
AND RECLANMATI ON ACT, 30 U.S.C. SECTIONS 1201-1328, FOR GUI DANCE TO SEE
THAT ACTI VI TI ES ASSOCI ATED W TH TUNNEL PLUGGE NG ARE PROTECTI VE.
SPECI FI CALLY, EPA WLL LOOK TO THE PERVANENT PROGRAM PERFORVANCE
STANDARDS FOR UNDERGROUND M NI NG ACTIVITIES SET FORTH IN 30 C. F. R PART
817. THESE REGULATI ONS ARE NOT ARARS, SINCE THEY APPLY TO COAL M NI NG
ACTIM TIES. HOAEVER, THEY ARE DESI GNED TO ENSURE THAT UNDERGROUND
M NI NG ACTI VI TIES ARE CONDUCTED IN A MANNER WH CH PRESERVES AND ENHANCES
ENVI RONVENTAL AND OTHER VALUES. SEE 30 C F.R SECTION 817.2. THE
PERFORVANCE STANDARDS W LL BE USED AS APPRCPRI ATE.

C. WATER CONTRCOL MEASURES

LOCATI ON, DESI G\, AND CONSTRUCTI ON OF THE SURFACE WATER CONTRCL
MEASURES W LL BE GOVERNED BY THE LOCATI ON- SPECI FI C REQUI REMENTS
DI SCUSSED ABOVE. I N ADDI TION, AS WTH TUNNEL PLUGE NG EPA WLL LOXX TO
REQUI REMENTS OF THE SURFACE M NI NG CONTROL AND RECLANATI ON ACT FCR
QU DANCE TO SEE THAT ACTI VI TI ES ASSCCI ATED W TH WATER CONTROL MEASURES
ARE PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONVENT. THE REGULATI ONS
SET FORTH IN 30 C.F. R PART 817 WLL BE USED AS GUJ DANCE FOR THE WATER
CONTROL MEASURES.

D. MONI TORI NG

THE COLORADO WATER WELL AND PUWP | NSTALLATI ON CONTRACTCRS ACT
DI SCUSSED PREVI QUSLY PROVI DES M NI MUM STANDARDS FOR THE LOCATI ON,
CONSTRUCTI ON, MODI FI CATI ON, AND ABANDONVENT OF WELLS.  THE MONI TORI NG
COVPONENT OF THE SELECTED REMEDY PROVI DES FOR THE CONSTRUCTI ON OF
MONI TORI NG VELLS.  PURSUANT TO SECTI ON 121(E) OF SARA, A PERM T IS NOT
REQUI RED FOCR THE MONI TORI NG VELLS I NSTALLED ONSI TE. FOR ONSI TE WELLS,
THE SUBSTANTI VE REQUI REMENTS OF THE WATER WELL AND PUMP | NSTALLATI ON
CONTRACTORS REGULATI ONS, 2 COLO CODE REGS. 402-2 WLL BE MET. FOR
OFFSI TE VEELLS, BOTH SUBSTANTI VE AND PROCEDURAL REQUI REMENTS MUST BE MET
AND PERM TS W LL BE OBTAI NED.

I'N ADDI TI ON, ANY | NVESTI GATI ON- DERI VED WASTES MUST BE HANDLED,
TREATED, AND DI SPCSED OF I N COVPLI ANCE W TH ALL APPLI CABLE REQUI REMENTS.



E. WATER COLLECTI ON SYSTEM

THE COLORADO WATER WELL AND PUWP | NSTALLATI ON CONTRACTCRS ACT,
COLO REV. STAT. SECTIONS 37-91-101 TO -112, ESTABLI SHES REQUI REMENTS
RELATI NG TO THE | NSTALLATI ON, MODI FI CATI ON, AND REPAI R OF PUWPI NG
EQUI PMENT. THE M NE WATER CCLLECTI ON SYSTEM W LL PUVP WATER FROM BEH ND
THE PORTAL PLUG  ALTHOUGH A PERM T | S NOT REQUI RED FOR ONSI TE RESPONSE
ACTI ONS, ALL SUBSTANTI VE REQUI REMENTS MUST BE MET. THEREFORE, THE
COLLECTI ON SYSTEM W LL BE DESI GNED, | NSTALLED, AND NAI NTAI NED | N
ACCORDANCE W TH THE SUBSTANTI VE REQUI REMENTS OF 2 COLO. CCDE REGS. 402-2.

F. INTERI M TREATMENT FACILITY

UNDER THE CLEAN WATER ACT AND THE COLCRADO WATER QUALI TY CONTRCL
ACT, A PERM T MJST BE OBTAI NED FOR THE DI SCHARGE OF PCLLUTANTS FROM ANY
PO NT SCURCE | NTO WATERS OF THE UNI TED STATES. UNDER SECTI ON 121(E) OF
SARA, NO FEDERAL, STATE, OR LOCAL PERM TS ARE REQUI RED FOR ONSI TE
REMEDI AL ACTI ONS SELECTED AND | MPLEMENTED | N COVPLI ANCE W TH SECTI ON
121. SINCE THE | NTERI M TREATMVENT FACI LI TY AND THE QUTFALL WLL BE
LOCATED ENTI RELY ONSI TE, NO PERM T WLL BE OBTAI NED. NEVERTHELESS, IN
ACCORDANCE W TH EPA' S "I NTERI M GUI DANCE ON COWVPLI ANCE W TH APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS, " THE TREATMENT FACILITY WLL
COVWPLY W TH THE SUBSTANTI VE REQUI REMENTS. TO THE EXTENT THAT STATE
REQUI REMENTS ARE MORE STRI NGENT THAN FEDERAL REQUI REMENTS, THE STATE
REQUI REMENTS W LL GOVERN.

UNDER THE CLEAN WATER ACT AND THE COLORADO WATER QUALI TY CONTROL
ACT, WATER TREATMENT FACI LI TI ES MUST MEET TECHNCLOGY- BASED EFFLUENT

LI M TATI ONS AND STANDARDS.  TECHNOLOGY- BASED TREATMENT REQUI REVENTS
UNDER SECTI ON 301(B) OF THE CLEAN WATER ACT, 33 U.S.C. SECTI ON 1311,
REPRESENT THE M NI MUM LEVEL OF CONTROL THAT MUST BE ACH EVED. SEE 40
C.F.R SECTION 125.3(A). FOR THE | NTER M TREATMENT FACI LI TY, THESE
REQUI REMENTS ARE (1) THE BEST PRACTI CABLE CONTROL TECHNOLOGY CURRENTLY
AVAI LABLE ("BPT"), (2) FOR CONVENTI ONAL POLLUTANTS, THE BEST

CONVENTI ONAL POLLUTANT CONTROL TECHNCLOGY ("BCT"), AND

(3) FOR TOXI C AND OTHER NONCONVENTI ONAL POLLUTANTS, THE BEST AVAI LABLE
TECHNCLOGY ECONOM CALLY ACH EVABLE ("BAT"). SEE 40 C.F.R SECTI ON
125.3(A) (2).

THE APPLI CATI ON OF TECHNOLOGY- BASED TREATMENT REQUI REMENTS DEPENDS
ON THE TYPE OF DI SCHARGE. EPA HAS PROMULGATED EFFLUENT LI M TATI ONS FOR
PARTI CULAR | NDUSTRI AL CATEGORI ES AND SUBCATEGORI ES.  THE ORE M NI NG AND
DRESSI NG PO NT SOURCE CATEGORY CONTAI NS PROVI S| ONS APPLI CABLE TO M NES
THAT PRODUCE COPPER LEAD, ZINC, GOLD, SILVER OR MOLYBDENUM BEAR NG
ORES, OR ANY COVBI NATI ON OF THESE ORES FROM OPEN-PI T OR UNDERGROUND
OPERATI ONS OTHER THAN PLACER DEPOSITS. 40 C.F.R SECTI ON 440. 100(A) (1) .
THESE PROVI SI ONS ESTABLI SH EFFLUENT LI M TATI ONS FOR APPLI CATI ON OF BPT,
BAT, AND NEW SOURCE PERFORVANCE STANDARDS. 40 C.F.R SECTI ONS
440.102(A), 440.103(A), 440.104(A).

THESE EFFLUENT LI M TATI ONS ARE NOT LEGALLY "APPLI CABLE" AS THE
CERCLA RESPONSE ACTION IS NOT' A M NING ACTIVITY. HONEVER, THE EFFLUENT
LI M TATI ONS WERE DESI GNED TO ADDRESS PRCBLEMS AND S| TUATI ONS SIM LAR TO
THOSE OF THE YAK TUNNEL OPERABLE UNIT. THE POLLUTANTS ARE SIM LAR TO
THOSE THAT WOULD BE ENCOUNTERED IN GOLD, COPPER, LEAD, ZINC, OR SILVER
M NES, AND THE M NE WATER COLLECTI ON AND TREATMENT SYSTEM COVPONENT CF
THE SELECTED REMEDY IS SIM LAR TO A TYPI CAL M NE DEWATERI NG CPERATI O\
THESE REQUI REMENTS ARE THEREFORE CONSI DERED AN ARAR

ADDI TI ONAL SUBSTANTI VE REQUI REMENTS FCR THE NATI ONAL PCOLLUTANT
DI SCHARGE ELI M NATI ON SYSTEM PROGRAM ARE SET FORTH IN 40 CFR PARTS 122
TO 125. THESE REGULATI ONS ESTABLI SH, AMONG OTHER THI NGS, A DUTY TO
M TI GATE, REQUI REMENTS FOR PROPER CPERATI ON AND NMAI NTENANCE COF THE



TREATMENT SYSTEM AND PROVI S| ONS GOVERNI NG BYPASSES AND UPSETS.  SEE 40
CFR SECTI ON 122.41(D)-(N). ALSO, TO ENSURE COVPLI ANCE W TH THE

DI SCHARGE LI M TATI ONS, THE REQUI REMENTS GOVERNI NG MONI TORI NG,

RECORDKEEPI NG AND REPORTI NG MUST BE MET. SEE 40 C.F.R SECTI ONS

122.21, 122.41, 122.44 AND 122.45, 122.48, AND 40 CFR PART 136. ALSO,
BEST MANAGEMENT PRACTI CES PROGRAMS ARE TO BE DEVELOPED | N ACCORDANCE

WTH 40 C.F. R SECTION 125.104. [N ADDI TION, ANY SUBSTANTI VE STATE

REQUI REMENTS MORE STRI NGENT THAN THE FEDERAL REQUI REVENTS WOULD ALSO APPLY.

DURI NG THE DESI GN PHASE, THE | NTERI M TREATMENT FACI LITY WLL BE
DESI GNED TO MEET THE SUBSTANTI VE FEDERAL REQUI REMENTS OF THE CLEAN WATER
ACT AND REGULATI ONS AND ANY MORE STRI NGENT STATE REQUI REMENTS.

G DI SPCSAL OF SLUDGE AND EXCAVATED SO LS

DURI NG THE COURSE OF CONSTRUCTI ON AND COPERATI ON OF THE SELECTED
REMEDY, WASTE MATERI ALS REQUI RI NG STCRAGE OR DI PCSAL W LL BE PRCDUCED.
THE | NTERI M TREATMENT FACI LI TY WLL PRODUCE SLUDGES REQU RI NG STCRAGE OR
DI SPOSAL. ALSO DURI NG CONSTRUCTI ON CF THE PONDS AND THE SURFACE WATER
DI VERSI ONS, THERE MAY BE EXCAVATI ONS WHI CH PRODUCE WASTES REQUI RI NG DI SPCSAL.

AS DESCRIBED | N THE ROD, EPA ANTI Cl PATES THAT SLUDGE GENERATED BY
THE | NTERI M TREATMENT FACI LI TY CAN BE STORED | N THE SURCE PONDS UNTIL A
FI NAL REMEDY | S DEVELOPED. FOR I NTERI M STCRAGE, THE ARAR S ARE THE SAME
AS THOSE DI SCUSSED ABOVE W TH RESPECT TO THE PONDS. | F SLUDCGE
GENERATI ON EXCEEDS THE POND STORAGE CAPACI TY, TWD ADDI TI ONAL COPTI ONS ARE
AVAI LABLE. THE ARAR S FOR THESE CPTI ONS ARE DESCRI BED BELOW

1. PROCESSING I N AN EXI STING M LL OR CONSCLI DATION I N
AN ACTI VE TAI LI NGS POND

THE ARARS ARE ALL FEDERAL AND STATE PUBLI C HEALTH AND ENVI RONVENTAL
REQUI REMENTS APPLI CABLE TO THE M LLI NG OPERATI ON OR TAI LI NGS POND. I N
ADDI TI ON, SARA ESTABLI SHES SPECI AL REQUI REMENTS ASSOCI ATED W TH TRANSFER
OF HAZARDOUS SUBSTANCES OR POLLUTANTS CR CONTAM NANTS TO AN CFFS| TE
FACILITY. UNDER SECTI ON 121(D)(3) OF SARA, THE SLUDGE CAN BE
TRANSFERRED ONLY TO OFFSI TE FACI LI TIES | N COVPLI ANCE W TH ALL APPLI CABLE
FEDERAL AND STATE REQUI REMENTS. TO ENSURE PROTECTI ON OF PUBLI C HEALTH
AND THE ENVI RONVENT, EPA MUST DETERM NE THAT THE FACILITY IS IN
COVPLI ANCE W TH FEDERAL AND STATE REQUI REMENTS BEFORE SLUDGE | S TAKEN
El THER TO AN OFFSI TE OR ONSI TE M LL OR TAI LI NGS POND.

2. I NTERI M STORAGE AND DI SPCSAL

I'N ADDI TI ON TO THE LOCATI ON- SPECI FI C REQUI REMENTS DI SCUSSED ABOVE,
PROVI SI ONS OF BOTH FEDERAL AND STATE WASTE MANAGEMENT REQUI REMENTS WOULD
BE ARARS FCR | NTERI M STORAGE OR DI SPCSAL OF SLUDGE. THE FEDERAL
CRI TERI A FOR CLASSI FI CATI ON CF SOLI D WASTE DI SPOSAL FACI LI TI ES AND
PRACTI CES, 40 C F. R PART 257, ESTABLISHES M N MUM CRI TERI A FOR SURFACE
WATER, GROUND WATER, AIR, AND SAFETY. 40 C F.R SECTIONS 257.3-3, .3-4,
.3-7, .3-8. SECTIONS 2.1, 2.2, 4.1, AND 4.2 OF THE STATE SCLI D WASTES
DI SPOSAL SI TES AND FACI LI TI ES REGULATI ONS ESTABLI SH FURTHER REQUI REMENTS
FOR WASTE DI SPCSAL. 6 COLO. CODE REGS. 1007-2. ANY SLUDGE DI SPOSAL
FACILITY WLL BE DESI GNED | N ACCORDANCE W TH BOTH FEDERAL SCLI D WASTE
REQUI REMENTS AND MORE STRI NGENT STATE REQUI REMENTS.

ALTHOUGH THE SLUDGE WOULD BE EXEMPT FROM REGULATI ON AS A HAZARDOUS
WASTE UNDER 40 C.F.R SECTI ON 261.4(B)(2), SOMVE PROVI S| ONS GOVERNI NG
HAZARDOUS WASTE STORAGE AND DI SPOSAL ARE RELEVANT AND APPROPRI ATE. THE
FOLLOW NG PROVI S| ONS ARE ARARS FOR MANAGEMENT OF THE TREATMENT FAC LI TY
SLUDGE: 40 C. F.R SECTI ON 264. 13(A) (1)-(2) (GENERAL WASTE ANALYSI S),
264.14 (SECURI TY), 264.15 (GENERAL | NSPECTI ON REQUI REMENTS), AND 264. 31
(DESI GN AND OPERATI ON OF FACILITY). | N ADDI TION, CERTAI N PROVI S| ONS



GOVERNI NG LANDFI LLS WOULD ALSO BE ARARS: 40 C.F.R SECTI ON 264. 301
(DESI GN AND OPERATI NG REQUI REMENTS), 264. 303(A) ( MONI TORI NG AND
I NSPECTI ON), AND 264. 309 ( SURVEYI NG AND RECORDKEEPI NG) .

THERE ARE ALSO TWD OPTI ONS FOR DI SPOSAL OF EXCAVATED SO LS. THESE
CAN BE CONSOLI DATED W TH AN EXI STI NG WASTE PI LE FOR REMEDI ATION I N A
SUBSEQUENT OPERABLE UNI T, PROVI DED THAT THE SO LS ARE STABI LI ZED TO
PREVENT M GRATI ON OF HAZARDOUS SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS.
SPECI FI CALLY, | T WLL BE NECESSARY TO CONTROL RUN- ON, RUN- COFF, AND
FUG TI VE DUST. THEREFORE, 40 C.F.R SECTI ONS 264.251(C), (D), AND (F)
HAVE BEEN | DENTI FI ED AS ARAR S FOR DI SPOSAL OF EXCAVATED SO L | N WASTE
PILES. ANY POTENTI AL GROUND WATER | MPACTS WLL BE ADDRESSED I N A
SUBSEQUENT OPERABLE UNI T. EXCAVATED SO LS MAY ALSO BE MANAGED | N THE
SAVE MANNER AS | N THE TREATMENT FACI LI TY SLUDGE.

H. OPERATI ONS AND MAI NTENANCE

ARARS FCR OPERATI ONS AND MAI NTENANCE ARE DI SCUSSED | N THE CONTEXT
OF THE ARARS FOR SPECI FI C COVWPONENTS OF THE REMEDY.

I. WORKER HEALTH AND SAFETY

THE OCCUPATI ONAL SAFETY AND HEALTH ACT, 29 U.S.C. SECTIONS 651 TO
678, AND THE FEDERAL M NE SAFETY AND HEALTH ACT, 30 U.S. C. SECTI ONS
801-962, ESTABLI SH REQUI REMENTS TO PROTECT WORKER HEALTH AND SAFETY.
UNDER 40 C. F. R SECTI ON 300. 38, APPLI CABLE HEALTH AND SAFETY
REQUI REMENTS APPLY TO ALL RESPONSE ACTI VI TI ES UNDER THE NATI ONAL
CONTI NGENCY PLAN. THESE REQUI REMENTS WLL APPLY TO ALL COVPONENTS OF
THE SELECTED REMEDY.



APPENDI X D
STATEMENT COF FI NDI NGS CONCERNI NG FLOCDPLAI NS AND WETLANDS

I NTRCDUCTI ON

EPA HAS DETERM NED THAT THE SELECTED REMEDY WLL BE LOCATED I N CR
AFFECT A FLOODPLAI N OR WETLANDS. THEREFORE, EPA PREPARED THI S STATEMVENT
OF FINDINGS | N ACCORDANCE W TH EXECUTI VE CRDER 11988 ENTI TLED

" FLOODPLAI N MANAGEMENT" (MAY 24, 1977), EXECUTI VE ORDER 11990 ENTI TLED

" PROTECTI ON OF WETLANDS' (MAY 24, 1977), 40 CFR SECTI ON 6.302 AND
APPENDI X A, AND EPA' S "PCLI CY ON FLOODPLAI NS AND WETLAND ASSESSMENTS FCR
CERCLA ACTI ONS' (AUGUST 6, 1985).

DURING THE PHASE | R, EPA | DENTI FI ED BOTH A FLOODPLAI N AND
WETLANDS ALONG CALI FORNI A GULCH (FI GURE 2-6, EPA, 1987A). EPA
ESTABLI SHED AN APPROXI MATE BOUNDARY FCR THE 100- YEAR FLOODPLAI N USI NG
DATA FROM A CORPS OF ENJ NEERS STUDY (CORPS OF ENG NEERS, 1983). THE
FLOOD HAZARD BOUNDARY DETERM NATI ON WAS MADE USI NG " APPROXI MATE STUDY
CRI TERI A" AS APPLI ED BY THE FEDERAL EVMERGENCY NMANAGEMENT AGENCY. NO
FLOOD | NSURANCE RATE NMAPS OR FLOOD HAZARD BOUNDARY MAPS ARE KNOMN TO
EXI ST FOR THE SI TE. POTENTI AL WETLAND AREAS NEAR STRINGTOMWN, 2 TO 2 1/2
M LES BELOW THE YAK TUNNEL PORTAL, WERE | DENTI FI ED FROM AERI AL
PHOTOGRAPHS. THE EXI STENCE OF WETLANDS ALONG CALI FORNI A GULCH WAS
CONFI RVED BY A FI ELD | NSPECTI ON.

VWHY THE PROPCSED ACTI ON MJUST BE LOCATED
IN OR AFFECT THE FLOODPLAI N OR WETLANDS

SEVERAL COVPONENTS OF THE SELECTED REMEDY MJST BE LOCATED I N OR
WLL AFFECT THE FLOODPLAIN. SOME OF THE WATER CONTRCOL MEASURES,
I NCLUDI NG GRQUTI NG, SHAFT SEALI NG AND MEASURES TO PREVENT SURFACE WATER
I NFI LTRATI ON, WLL BE LOCATED IN THE FLOCDPLAI N.  BECAUSE CERTAIN M NE
SHAFTS, RECHARCE AREAS, AND AREAS OF POTENTI AL SEEPAGE ARE ALREADY
LOCATED I N THE FLOODPLAIN, I T I'S NECESSARY TO CONSTRUCT WATER CONTRCL
MEASURES | N THE FLOODPLAI N FOR EFFECTI VE CONTROL OF | NFI LTRATI ON AND
SEEPAGE. THE SAME | S TRUE FOR SURGE PONDS. FCOR THE PONDS TO | NTERCEPT
AND COLLECT SURGE FLOWS EFFECTI VELY, THE PONDS MJUST BE CONSTRUCTED NEAR
THE TUNNEL PORTAL. TH S AREA MAY LIE TOTALLY WTH N THE 100- YEAR FLOCDPLAI N.

NO COVPONENTS OF THE SELECTED REMEDY W LL BE LOCATED | N WETLANDS.
HONEVER, THE SELECTED REMEDY MAY AFFECT THE WETLANDS ALONG LOWER
CALI FORNI A GULCH. CURRENTLY, YAK TUNNEL DI SCHARCE IS A PRI MARY SOURCE
OF CONTI NUOUS FLOW FOR CALI FORNI A GULCH.  TUNNEL PLUGE NG W LL
SUBSTANTI ALLY REDUCE THE CONTRI BUTI ON OF THE TUNNEL TO SURFACE WATER
FLOWVIN CALI FORNI A GULCH AND W LL PRCBABLY REDUCE FLOW TO THE WETLAND
AREAS. THE PRECI SE | MPACTS CANNOT BE DETERM NED UNTI L THE REMEDY | S
| MPLEMENTED.

S| GNI FI CANT FACTS CONSI DERED | N MAKI NG
THE DECI SI ON TO LOCATE I N OR AFFECT THE
FLOODPLAI N OR WETLANDS | NCLUDI NG
ALTERNATI VE SI TES AND ACTI ONS

EPA BASED I TS DECI SI ON ON THE FOLLOWN NG CONSI DERATI ONS.

1. GROUND WATER MODELI NG | NDI CATES THAT THE PORTAL PLUG NMAY CAUSE
GROUND WATER TO SEEP TO THE LAND SURFACE. REDUCI NG | NFI LTRATI ON TO M NE
WORKI NGS BEH ND THE PORTAL PLUG W LL REDUCE WATER LEVELS AND W LL
THEREBY DECREASE THE POTENTI AL FOR UNCONTROLLED SEEPAGE OF CONTAM NATED
WATER | F SEEPAGE CANNOT BE CONTRCLLED, | T WLL BE NECESSARY TO OPERATE
THE PUVPI NG AND TREATMENT SYSTEM  REDUCI NG | NFI LTRATI ON W LL REDUCE THE
QUANTI TY OF WATER REQUI RI NG TREATMENT AND THE AMOUNT CF SLUDGE
GENERATED. SOME OF THE SHAFTS, DRILL HOLES, CAVED-IN M NE WORKI NGS, AND



OTHER RECHARGE AREAS ARE | N THE FLOODPLAIN. NO ALTERNATI VE SI TES OR
LOCATI ONS COULD EFFECTI VELY REDUCE | NFI LTRATI ON FROM THESE RECHARGE
AREAS.

2. SURGES ARE | NSTANTANEQUS, UNCONTROLLED RELEASES OF LARGE VOLUMES
OF WATER, SLUDCE, AND SEDI MENTS. | T WLL BE NECESSARY TO CONSTRUCT
PONDS NEAR THE TUNNEL PORTAL TO USE GRAVI TY DRAI NAGE TO | NTERCEPT SURCE
FLOAS. THE PORTAL MAY LIE WTH N THE 100- YEAR FLOODPLAIN. THE AREA
NEAR THE PORTAL | S A NARROW VALLEY, WH CH LIM TS THE SI TES AVAI LABLE FOR
POND CONSTRUCTI ON. BECAUSE OF THE GEOGRAPHI CAL RESTRI CTI ONS AND THE
SIZE OF THE PONDS, | T WLL BE NECESSARY TO LOCCATE THEM W THI N THE
100- YEAR FLOCDPLAIN. I T IS I NFEASI BLE TO PI PE OR PUW SURGE FLOAS TO
ANOTHER LOCATI ON AS THE PEAK FLOAS DURI NG SURGES ARE UNPREDI CTABLE AND
SLUDGES COULD CLOG THE PI PES.

3. EPA EVALUATED ALTERNATI VE REMEDI ES AND DETERM NED THAT THE
SELECTED REMEDY W LL BEST ADDRESS THE YAK TUNNEL DI SCHARGE AND COFFERS
THE GREATEST LONG TERM ENVI RONMVENTAL PROTECTI ON, DESPI TE THE POTENTI AL
EFFECT ON WETLANDS | N CALI FORNI A GULCH.

VWHETHER THE PROPCSED ACTI ON CONFORMS TO
APPLI CABLE STATE OR LOCAL FLOCDPLAI N
PROTECTI ON STANDARDS

DI SCUSSI ONS W TH STATE AND LAKE COUNTY COFFI CI ALS | NDI CATE THAT NO
FLOOD HAZARD BOUNDARI ES EXI ST AND NO STATE OR LOCAL FLOCDPLAI N
PROTECTI ON STANDARDS HAVE BEEN ESTABLI SHED FOR THE PORTI ON OF THE SI TE
VWHERE THE RESPONSE ACTI ONS W LL OCCUR

STEPS TAKEN TO DESI GN OR MODI FY

THE PROPCSED ACTION TO M NI M ZE

POTENTI AL HARM TO OR WTHI N THE
FLOCDPLAI N OR VEETLANDS

TO PROTECT THE SURCE PONDS, A FLOOD CONTROL CHANNEL WLL BE
DESI GNED AND CONSTRUCTED TO CONVEY FLOCD FLOAS OF UP TO THE 100- YEAR
FLOOD FROM UPPER CALI FORNI A GULCH ARCUND TH' S FACILITY. TH S FEATURE
W LL PROTECT THE TREATMENT FACILITY FROM FLOOD DAMAGE UP TO THE 100- YEAR
FLOOD AND WLL THUS M NI M ZE THE POTENTI AL RELEASE OF CONTAM NANTS FROM
THE TREATMENT PLANT TO LOMER CALI FORNI A GULCH AND THE ARKANSAS RI VER
FURTHER, THE PONDS W LL BE DESI GNED TO PREVENT WASHOUT BY FLOCDS UP TO
THE 100- YEAR EVENT BY I NCLUDING A M NIMUM OF 3 FEET OF FREEBOARD ON THE
DI KES ABOVE THE 100- YEAR FLOOD LEVEL.

WATER FLOW TO THE WETLANDS NEAR STRI NGTOMN W LL BE REDUCED BECAUSE
OF THE TUNNEL PLUGE NG HOWEVER, AT THE SAME TI ME, THE REMEDY MAY
| MPROVE WATER QUALI TY I N CALI FORNI A GULCH AND COULD THUS HAVE BENEFI Cl AL
I MPACTS ON WETLANDS. EPA WLL DETERM NE MEASURES TO M Tl GATE | MPACTS ON
VETLANDS DURI NG THE DESI GN PHASE, AND, | F NECESSARY, DURI NG REMEDY
| MPLEMENTATI ON.

HOW THE PROPCSED ACTI ON AFFECTS THE
NATURAL OR BENEFI G AL VALUES OF THE
FLOCDPLAI N OR VEETLANDS

FLOODPLAI NS PROVI DE BENEFI Cl AL VALUES BY ALLOWN NG NATURAL STCORACE
OF FLOODWATER, THUS PROTECTI NG DOANSTREAM NATURAL AND MANMADE FEATURES
FROM FLOCD- RELATED DAVAGE. CONSTRUCTI ON OF THE SURGE PONDS IN THE
100- YEAR FLOCDPLAIN WLL CAUSE A LI M TED BACKWATER EFFECT UPSTREAM AND A
LI M TED ZONE OF | NFLUENCE DOMNSTREAM AS H GHER VELOCI TY FLOAS FROM THE
RESTRI CTED CHANNEL IN THE VI NI TY OF THE TREATMENT PLANT REACH THE
NATURAL CALI FORNI A GULCH CHANNEL CAPACI TIES. THE EXACT LIM TS OF THESE
EFFECTS AND | NFLUENCES HAVE NOT BEEN CALCULATED. HOWEVER, THEY ARE



EXPECTED TO BE M NI MAL DUE TO THE RELATI VELY SMALL SI ZE OF THE

FACI LI TIES COWARED TO THE STORACGE CAPACI TY OF THE FLOCDPLAIN. THESE
LOCALI ZED EFFECTS SHOULD NOT ADVERSELY AFFECT THE BENEFI Cl AL VALUE COF
THE FLOODPLAI N FOR PROTECTI NG DEVELCPED PROPERTY OR HUVAN SAFETY,
HEALTH, AND WELFARE.

WETLANDS PROVI DE Bl OLOd CAL, ENVI RONMENTAL, AND AESTHETI C VALUES.
W DESPREAD SURFACE DI STURBANCE FROM M NI NG ACTI VI TI ES HAS DI M NI SHED THE
NATURAL AND BENEFI Gl AL VALUES OF THE WETLANDS ALONG CALI FORNI A GULCH.
EVEN SO REDUCED FLOW I N CALI FORNI A GULCH MAY FURTHER DI M NIl SH THESE
VALUES. HOWEVER, REDUCI NG THE METALS LQOADS | N CALI FORNI A GULCH W LL
RESULT I N AN OVERALL ENHANCEMENT COF ENVI RONVENTAL QUALITY.

REFERENCE

U S. ARMWY CORPS OF ENG NEERS, OVAHA DI STRICT. CALI FORNI A GULCH TAI LI NGS
DAMS, COCTCBER 7, 1983. PREPARED FOR THE EPA -- PHASE | | NSPECTI ON
REPORTS. OCTOBER 1983.

#RS
. OVERVI EW

EPA PRESENTED | TS PROPCSED REMEDI AL ACTI ON PLAN ( PROPOSED PLAN) FOR THE
YAK TUNNEL OPERABLE UNI T FCR PUBLI C COMMENT AND REVI EW ON AUGUST 18,
1987. INITS PROPCSED PLAN, EPA'S PREFERRED REMEDI AL ACTI ON ALTERNATI VE
WAS TO COLLECT AND TREAT THE DI SCHARGE FROM THE YAK TUNNEL. EPA ALSO
RETAI NED THE OPTI ON TO | NCLUDE A PARTI AL PLUGE NG COVPONENT.

DURI NG THE PUBLI C COMVENT PERI CD AND PUBLI C MEETI NG THE NEED TO ADDRESS
YAK TUNNEL CONTAM NATI ON WAS NOT QUESTI ONED, BUT EPA' S PRCPCSED
ALTERNATI VE RECEI VED EXTENSI VE COMVENT. SOVE MEMBERS OF THE PUBLI C
SUPPCRTED A REMEDY THAT COULD PROVI DE SOME LOCAL EMPLOYMENT AND KEEP THE
TUNNEL OPEN FOR FUTURE M NERAL RESCURCE DEVELOPMENT. A MAJORITY

CRI TI G ZED THE PROPOSED REMEDY BECAUSE OF CONCERNS ASSCCI ATED W TH
PERVANENT REHABI LI TATI ON OF THE YAK TUNNEL AND BECAUSE THE REMEDY WOULD
I NCLUDE A PERPETUAL TREATMENT OPERATI ON RATHER THAN A PERVANENT SCLUTI ON
TO THE ACI D DRAI NAGE PRCBLEM  THE COSTS OF OPERATI NG THE TREATMENT
FACILITY | NTO PERPETU TY, AND TO WHAT EXTENT THE RESI DENTS MAY HAVE TO
EVENTUALLY BEAR THOSE COSTS, CONCERNED MANY OF THE LOCAL RESI DENTS.

DURI NG THE PUBLI C MEETI NG, ASARCO | NCORPORATED PRESENTED AN ALTERNATE
REMEDY FCR CONSI DERATI ON.  THI S REMEDY | NVOLVED | NSTALLATI ON OF FQUR
PLUGS IN THE YAK TUNNEL PLUS AN IN SI TU TREATMENT SYSTEM FOR THE WATER
STORED IN THE M NE WORKI NGS BEHI ND THE PORTAL PLUG  TH S TREATMENT
SYSTEM WOULD | NVOLVE PUVPI NG GROUND WATER TO THE SURFACE, M XING IT WTH
LI ME, AND REI NJECTING I T BACK I NTO THE M NE WORKI NGS.

BASED ON COMVENTS AND | NFORVATI ON RECEI VED DURI NG THE PUBLI C COMMVENT
PERI CD, EPA RE- EVALUATED AND MCODI FI ED | TS PREFERRED REMEDI AL ACTI ON
ALTERNATI VE. THE SELECTED REMEDY | NCLUDES THE | NSTALLATI ON OF THREE
PLUGS WTH N THE YAK TUNNEL AND CONSTRUCTI ON OF SURGE PONDS TO COLLECT
ANY MATERI AL DI SLODGED DURI NG ENTRY | NTO OR CONSTRUCTI ON I N THE TUNNEL.
THE SELECTED REMEDY ALSO | NCLUDES WATER CONTROL MEASURES TO M NIM ZE THE
I NFI LTRATI ON OF SURFACE WATER | NTO THE M NE WORKI NGS AND TUNNEL. [N
ADDI TI ON, THE REMEDY | NCORPORATES MEASURES TO CONTROL THE POTENTI AL
SEEPACE OF CONTAM NATED GROUND WATER RI SI NG BEH ND THE PORTAL PLUG TO
THE LAND SURFACE. H GHLY FRACTURED ROCK IN THE VICINITY OF THE TUNNEL
PORTAL WLL BE GROUTED AND, |F NECESSARY, THE WATER LEVEL BEH ND THE
PORTAL PLUG WLL BE CONTROLLED SO THAT SEEPAGE DOCES NOT OCCUR.  TH'S
WLL BE ACH EVED BY PUWPI NG WATER FROM BEH ND THE PORTAL PLUG UNTIL A
LONER WATER LEVEL | S ACH EVED. WATER EXTRACTED FROM BEHI ND THE PLUG



WLL BE TREATED WTH LI ME TO REMOVE METALS AND RELEASED TO THE PONDS
CONSTRUCTED FOR SURGE CONTROL DURI NG PLUG | NSTALLATI ON.  THE REMEDY ALSO
I NCLUDES MONI TORI NG, OPERATI ONS AND MAI NTENANCE, AND CONTI NGENCY PLANS.

THE SELECTED REMEDY ADDRESSES MANY COF THE CONCERNS RAI SED DURI NG THE
PUBLI C COMVENT PERI OD. TUNNEL PLUGE NG AND WATER CONTROL MEASURES W LL
M N M ZE THE AMOUNT OF WATER REQUI RI NG TREATMENT AND, HENCE, COFFER A
MORE PERVANENT SOLUTI ON.  TEMPCORARY TUNNEL REHABI LI TATION WLL BE
UNDERTAKEN ONLY TO THE EXTENT NECESSARY FOR | NSTALLATI ON OF THE PLUGS.
THUS, CONCERNS ABOUT WORKER SAFETY AND THE COSTS OF TUNNEL

REHABI LI TATI ON AND MAI NTENANCE HAVE BEEN ADDRESSED. EPA DI D NOT SELECT
ASARCO S PROPCSAL FOR IN SI TU TREATMENT BECAUSE OF UNCERTAI NTY ABQUT | TS
EFFECTI VENESS. HOWEVER, | F FURTHER STUDY OF TH S PROPCSAL DEMONSTRATES
I TS EFFECTI VENESS, | N SI TU TREATMENT MAY BE CONSI DERED.

THE FOLLOW NG SECTI ONS OF TH S RESPONSI VENESS SUMVARY DESCRI BE THE
BACKGROUND ON COVMUNI TY | NVOLVEMENT | N REMEDY SELECTI ON, PUBLI C COMMENTS
AND CORRESPONDI NG EPA RESPONSES, DI FFERENCES BETWEEN THE PROPOSED PLAN
AND THE SELECTED REMEDY, AND REMAI NI NG CONCERNS.

I'1. BACKGROUND ON COVMUNI TY | NVOLVEMENT

EPA BEGAN SUPERFUND ACTI VI TIES AT THE SI TE I N 1982 AND HAS SI NCE

MAI NTAI NED FREQUENT CONTACT W TH MEMBERS OF THE COVWUNI TY.  LOCAL

OFFI G ALS AND A NUMBER OF COVWUN TY GROUPS HAVE BEEN | NVOLVED, | NCLUDI NG
THE LAKE COUNTY BOARD OF COUNTY COWM SSI ONERS, THE CI TY OF LEADVI LLE,
THE LAKE COUNTY ENVI RONMENTAL TASK FORCE, THE LAKE COUNTY BRANCH OF THE
SO L CONSERVATI ON SERVI CE, AND THE LEADVI LLE- LAKE COUNTY M NED LAND
RECLAVATI ON GROUP.

COMWLUNI TY | NTEREST AND CONCERN ABOQUT THE CALI FORNIA GULCH SITE IS HI GH.
THERE HAS BEEN MJUCH COVMUNI TY | NVOLVEMENT | N SI TE ACTI VI Tl ES,

PARTI CULARLY OVER THE PAST 2 YEARS. DURI NG THE SUPERFUND PROCESS TO
DATE, EPA HAS RELEASED A PHASE | REMEDI AL | NVESTI GATION (RI) AND A YAK
TUNNEL FEASI BI LI TY STUDY (FS).

FOR THE YAK TUNNEL FS, EPA HELD A 90- DAY PUBLI C COMMENT PERI CD TO ALLOW
THE PUBLI C TO REVI EW AND COWWENT ON THE FS AND THE PROPOSED REMEDI AL
ACTION.  TH' S RECENT ACTIVITY, ALONG W TH PREVI QUS | NTERVI EW5 AND

DI SCUSSI ONS W TH COVWUNI TY MEMBERS, HAS H GHLI GHTED THE FOLLOW NG MAJOR
CONCERNS.

1. MANY MEMBERS OF THE COWUNI TY ARE (??) WTH THE ACTIONS OF THE
FEDERAL AND STATE AGENCI ES I N THE AREA. SPECI FI CALLY, THEY ARE
CONCERNED W TH THE COST OF THE | NVESTI GATI ONS, THAT THE STATE AND
FEDERAL GOVERNMENTS HAVE UNNECESSARI LY DUPLI CATED EFFORTS, AND THAT
THE PROCESS AS | T RELATES TO SUPERFUND | S CONFUSI NG

EPA RESPONSE. EPA | S THE LEAD AGENCY FCR SUPERFUND ACTI VI TI ES AT THE
CALI FORNI A GULCH SITE. EPA AND THE STATE HAVE CLARI FI ED THEI R ROLES
AND RESPONSI BI LI TIES AT THE SITE. EPA IS CONTI NU NG TO | NFORM THE
PUBLI C ABQUT THE SUPERFUND PROCESS.

2. MANY COVMUNI TY MEMBERS ARE CONCERNED ABQUT THE SUPERFUND COST
RECOVERY PROVI SI ONS.  RESI DENTS ARE CONCERNED ABQUT THE POTENTI AL
ECONOM C | MPACT OF COST RECOVERY ON | NDI VI DUALS W THI N LEADVI LLE, ON
THE M NI NG COVPANI ES, AND ULTI MATELY ON EMPLOYMENT I N THE COMMUNI TY.

EPA RESPONSE. THE COST RECOVERY PROVI SI ONS ARE SET FORTH BY STATUTE.
EPA WLL HELP THE COVWUNI TY TO UNDERSTAND THESE PROVI SIONS. I N
ACCORDANCE W TH THE LAW EPA WLL SELECT COST- EFFECTI VE REMEDI ES.

3. MEMBERS OF THE LAKE COUNTY ENVI RONVENTAL TASK FORCE AND LOCAL



OFFI G ALS WOULD LI KE TO HAVE MORE DI RECT | NVOLVEMENT AND | NPUT | NTO
THE TECHNI CAL ASPECTS OF THE R/ FS PROCESS.

EPA RESPONSE. | N RESPONSE TO COVMUNI TY CONCERN, EPA | S PLANNI NG
OPPORTUNI TI ES FOR SUBSTANTI AL PUBLI C | NVOLVEMENT I N STUDI ES FOR
SUBSEQUENT OPERABLE UNI TS.

4. STRINGTOAN RESI DENTS HAVE VO CED CONCERN ABOUT THE CONTAM NATI ON ON
THEI R PROPERTI ES. THEY FEEL THAT EPA | S FOCUSI NG ON OTHER ASPECTS OF
THE SI TE AND NOT THEI R NEI GHBCRHOCD.

EPA RESPONSE. SUBSEQUENT OPERABLE UNI TS WLL ADDRESS ENVI RONMVENTAL
AND PUBLI C HEALTH | SSUES I N STRI NGTOMN.

5. LOCAL RESI DENTS ARE CONCERNED ABOUT PGCSSI BLE ADVERSE EFFECTS OF
CONTAM NATED SURFACE WATER ON THE USE OF THE ARKANSAS RI VER AS A
FI SHERY AND FCR | RRI GATI ON.

EPA RESPONSE. THE SELECTED REMEDY FOR THE YAK TUNNEL ADDRESSES A
MAJOR SOQURCE CF CONTAM NANTS TO THE ARKANSAS R VER.  EPA PLANS TO
| MPLEMENT FURTHER ACTI ONS AT THE SI TE TO REDUCE THE | MPACT COF
CONTAM NANTS ON THE ARKANSAS Rl VER

6. SOVE COVMUNI TY MEMBERS ARE CONCERNED W TH THE NEGATI VE | MAGE
ASSOCI ATED WTH THE SI TE AND | TS POTENTI AL EFFECT ON TOURI SM
COMMUNI TY MEMBERS WOULD LI KE TO EMPHASI ZE THE PCSI TI VE ASPECTS OF
M NI NG AND AVO D NEGATI VE CONNOTATI ONS, PARTI CULARLY | NACCURATE
PERCEPTI ONS OF HEALTH PROBLEMS ASSOCI ATED W TH M NI NG WASTES.

EPA RESPONSE. EPA APPRECI ATES AND RECOGNI ZES THAT THE M NI NG LEGACY
OF LEADVILLE I'S A VALUABLE RESOURCE. I N THE LONG TERM CLEANUP CF
THE CALI FORNI A GULCH SITE WLL PROTECT PUBLI C HEALTH, WELFARE, AND
THE ENVI RONMVENT.

I, SUMVARY OF PUBLI C COMMENTS AND AGENCY RESPONSES

THE PUBLI C COMVENT PERI D WAS HELD FROM JULY 7 TO OCTCBER 5, 1987, AND
I NCLUDED A PUBLI C MEETI NG I N LEADVI LLE ON SEPTEMBER 1, 1987. COWMMENTS
RECEI VED DURI NG THE COMMENT PERI CD ON THE FS AND PROPCSED PLAN ARE
SUMVARI ZED BELOW THE COMVENTS ARE CATEGORI ZED BY TOPI C AND AN I NDEX IS
PROVI DED AT THE END OF THI' S SECTI ON SO THAT COMVENTERS CAN LOCATE WHERE
THEI R SPECI FI C COMMENTS ARE ADDRESSED. THE TOPICS ARE: COPERABLE UNIT
APPROACH, REMEDI AL ALTERNATI VE PREFERENCES, OTHER POTENTI AL

TECHNOLOG ES, PUBLI C HEALTH AND ENVI RONVENTAL ASSESSMENT, APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS), COSTS, TECHNI CAL | SSUES
IN THE FS AND PROPCSED PLAN, PUBLI C PARTI Cl PATI ON PROCESS, AND OTHER
COMMVENTS.

OPERABLE UNI T APPRQACH

ASARCO | NCORPORATED ( ASARCO), HECLA M NI NG COMPANY (HECLA), LEADMI LLE
CORPORATI ON,  AND RESURRECTI ON M NI NG COMPANY AND NEWVONT M NI NG
CORPORATI ON ( RESURRECTI ON) DI SAGREED W TH EPA' S OPERABLE UNI T APPROACH
FOR THE YAK TUNNEL. SPECI FI C COMMENTS ARE DESCRI BED BELOW

1. RESURRECTI ON STATED THAT EPA | NCORRECTLY DEFI NED THE OPERABLE UNI T
BECAUSE, WHI LE THE YAK TUNNEL DI SCHARCE IS A DI SCRETE COVPONENT CF
THE SI TE, THE YAK TUNNEL | TSELF AND THE | NFLUENCE OF THE TUNNEL ON
SURFACE WATER AND GRCUND WATER REQ MES THROUGHQUT THE SI TE ARE NOT
"Dl SCRETE. ".

EPA RESPONSE. EPA AGREES THAT "THE | NFLUENCE AND RELATI ONSHI P OF
THE YAK TUNNEL ON THE OVERALL SITE | S NOT DI SCRETE AND MEASURABLE; "



|.E., THE HARM FROM THE YAK TUNNEL IS I NDIVI SI BLE. HOMNEVER, UNDER
THE NATI ONAL CONTI NGENCY PLAN (NCP), AN CPERABLE UNIT | S DEFI NED AS
"A DI SCRETE PART OF THE ENTI RE RESPONSE ACTI ON THAT DECREASES A
RELEASE, THREAT OF RELEASE, OR PATHWAY OF EXPCSURE' (40 CFR SECTI ON
300.6). THUS, AN OPERABLE UNIT IS A DI SCRETE PART OF THE RESPONSE
ACTI ON, NOT A DI SCRETE PART OF THE CONTAM NATI ON PRCBLEM

ASARCO COMVENTED THAT EPA FAI LED TO DEFI NE THE OPERABLE UNI T
SPECI FI CALLY, WH CH WOULD ASSI ST ASARCO | N EVALUATI NG THE
APPROPRI ATENESS OF THE CPERABLE UNIT.

EPA RESPONSE. EPA RELI ED ON THE NCP DEFI NI TI ON OF "OPERABLE UNI T, "
VWH CH ENCOVPASSES RESPONSE ACTI ONS THAT DECREASE A RELEASE, THREAT
OF RELEASE, OR PATHWAY OF EXPOSURE. IN THE PHASE | R REPORT AND
THE FS, EPA DEFI NED AND CHARACTERI ZED THE RELEASE AND THREATENED
RELEASE OF HAZARDOUS SUBSTANCES, PCLLUTANTS, AND CONTAM NANTS FROM
THE YAK TUNNEL PORTAL | NTO CALI FORNI A GULCH SURFACE WATERS. I N THE
FS, EPA | DENTI FI ED AND EVALUATED SPECI FI C RESPONSE ACTI ONS THAT
WOULD DECREASE TH S RELEASE AND THREAT OF RELEASE. EPA BELI EVES
THAT FURTHER DEFI NI TI ON OF THE CPERABLE UNIT |'S UNNECESSARY TO THE
EVALUATI ON OF THE OPERABLE UNI T APPROACH CR SELECTI ON OF REMEDY.

ASARCO, LEADVI LLE CORPCRATI ON, AND RESURRECTI ON QUESTI ONED WHETHER
THE OPERABLE UNI T REMEDY WOULD BE COST- EFFECTIVE. | T WAS SUGGESTED
THAT PREMATURE SELECTI ON OF REMEDY FOR THE YAK TUNNEL CPERABLE UNI' T
COULD UNNECESSARI LY COWPLI CATE OR PROVE COUNTERPRCDUCTI VE TO THE
OVERALL SI TE REMEDY. THESE COMVENTERS ALSO STRESSED THE | MPORTANCE
OF AN | NTEGRATED APPRCACH TO THE ENTI RE SI TE AND THE | NEFFI Cl ENCI ES
AND | NCONSI STENCI ES THAT CCQULD BE ASSCOCI ATED W TH AN CPERABLE UNI' T
APPROACH.  ASARCO NOTED SPECI FI CALLY THAT CLEANUP STANDARDS, GOALS,
APPROACHES, METHODOLOGQ ES, AND TECHNOLOG ES FOR THE YAK TUNNEL
OPERABLE UNI T MAY BE | NCONSI STENT W TH THE REMEDI ATI ON ULTI MATELY
REQUI RED FOR THE REST OF THE SITE. EACH OF THESE COMMENTERS
SUGGESTED THAT | NTEGRATI ON W TH THE FULL- SI TE REMEDY WOULD HELP
ENSURE THAT THE OPERABLE UNI T RESPONSE ACTI ONS WERE COST- EFFECTI VE.

EPA RESPONSE. UNDER SECTI ON 300. 68(C) (3) OF THE NCP, AN OPERABLE
UNI T MAY BE | MPLEMENTED BEFORE SELECTI ON OF AN APPROPRI ATE FI NAL
REMEDI AL ACTI ON, PROVI DED THAT THE OPERABLE UNI T MEASURES ARE

OOST- EFFECTI VE AND CONSI STENT W TH A PERVANENT REMEDY. EPA

RECOGNI ZES THE NEED FOR AN | NTEGRATED APPROACH TO SI TE REMEDI ATI ON.

I N RESPONSE TO PUBLI C COMMVENT, EPA HAS MODI FI ED THE REMEDY DESCRI BED
IN | TS PROPOSED PLAN TO PROMOTE | NTEGRATI ON W TH RESPONSE ACTI ONS
FOR OTHER PORTI ONS OF THE SITE. THE TUNNEL PLUGS AND WATER CONTRCL
MEASURES ARE PART OF THE PERVANENT REMEDY FOR THE SITE. AN INTER M
TREATMENT FACI LI TY WAS SELECTED SO THAT A COMPREHENSI VE APPROACH TO
WATER TREATMENT AT THE SI TE MAY BE | MPLEVENTED | N A SUBSEQUENT
OPERABLE UNIT. G VEN THESE MODI FI CATI ONS, EPA BELI EVES THAT THE
OPERABLE UNIT WLL BE WELL | NTEGRATED W TH THE FULL- SI TE REMEDI ATI ON.

HECLA SUGCGESTED | NTEGRATI ON OF REMEDI AL ACTI ON THROUGH

SYNCHRONI ZATI ON AND COCRDI NATI ON OF OPERABLE UNI TS, PARTI CULARLY
NOTI NG THE NEED FOR A CAREFULLY PLANNED AND EXECUTED SEQUENCE OF
REMEDI AL ACTI ONS, W TH CONSTRUCTI ON AND TRANSPORTATI ON SCHEDULES,
AND LOG STI CAL PLANS SO THAT ANY PARTI CULAR REMEDI AL ACTI ON DOES NOT
NEGATI VELY AFFECT AN ALREADY COWPLETED REMEDI AL ACTI ON. HECLA ALSO
OFFERED SPECI FI C SUGGESTI ONS ON HOW TREATMENT PLANT LOCATI ON AND
SLUDGE WLL BE TEMPCRARI LY STORED I N THE SURCGE PONDS.

EPA RESPONSE. EPA AGREES WTH TH S COMVENT AND W LL ENDEAVCR TO
ACH EVE SUCH | NTEGRATI ON AND COCRDI NATI ON W TH SUBSEQUENT CPERABLE
UNITS. THE SELECTED REMEDY ADDRESSES CONCERNS ABOUT | NCONSI STENCI ES
ARl SI NG FROM TREATMENT PLANT LOCATI ON, AND SLUDGE WLL BE



TEMPORARI LY STORED I N THE SURGE PONDS. PERMANENT SLUDCE DI SPCSAL
OPTI ONS WLL BE ADDRESSED | N A SUBSEQUENT OPERABLE UNIT.

5. ASARCO AND HECLA STATED THAT THE NCP REQUI RES THAT REMEDI AL ACTI ONS
FOR AN CPERABLE UNI T BE CONSI STENT WTH THE FI NAL REMEDY FOR THE
ENTIRE SITE. ASARCO FURTHER ARGUED THAT EPA S ALTERNATI VES
EVALUATI ON FOCR THE YAK TUNNEL WAS PREVATURE, TEMPORARY, AND PERHAPS
| NCOWPATI BLE W TH FI NAL REMEDI AL MEASURES FOR THE WHOLE SITE. TH' S
COMMENTER ALSO NOTED THAT EPA COULD PREDI CT THE CONSI STENCY OF AN
OPERABLE UNI T REMEDY ONLY | F EPA ALREADY DECI DED | NTERNALLY WHAT THE
S| TE-WDE REMEDY WLL BE. RESURRECTI ON ASSERTED THAT, W THOUT
KNOW NG THE PERVANENT REMEDY, I T IS | MPCSSI BLE TO SELECT AN OPERABLE
UNI T REMEDY THAT | S CONSI STENT WTH A PERVANENT REMEDY.

EPA RESPONSE. EPA DI SAGREES W TH ASARCO S AND HECLA' S

| NTERPRETATI ON OF THE NCP REQUI REMENT. THE LANGUAGE OF THE NCP
REQUI RES THAT THE OPERABLE UNI T RESPONSE ACTI ONS BE " CONSI STENT W TH
A PERVANENT REMEDY.". SEE 40 CFR SECTI ON 300.68(C)(3). THE NCP
DOES NOT REQUI RE, AS THESE COMMVENTERS ASSERT, THAT THE OPERABLE UNI T
BE CONSI STENT W TH THE FI NAL REMEDY FOR THE ENTIRE SI TE. EPA HAS
NOT YET SELECTED A REMEDY FOR THE ENTI RE CALI FORNI A GULCH SI TE, NOR
'S I T REQU RED TO DO SO BY THE NCP BEFORE SELECTI NG A REMEDY FOR
THI'S OPERABLE UNIT. EPA HAS SELECTED CPERABLE UNI T RESPONSE ACTI ONS
THAT ARE "CONSI STENT WTH A PERVANENT REMEDY.". BY TH'S, EPA MEANS
BOTH THAT THE RESPONSE ACTI ONS ARE | NTENDED TO BE A PART OF A

FULL- S| TE REMEDY AND THAT THEY DO NOT FORECLCSE OR LIM T

| MPLEMENTATI ON OF OTHER OPERABLE UNI TS | N THE FUTURE.

6. ASARCO, HECLA, LEADVILLE CORPORATI ON, AND RESURRECTI ON SUGGESTED
THAT THE SELECTI ON OF REMEDY FOR THE YAK TUNNEL IS PREMATURE. THEY
COMMENTED THAT NO REMEDY CAN APPROPRI ATELY BE SELECTED FOR THE YAK
TUNNEL OPERABLE UNIT UNTIL EPA HAS COVWPLETED THE FULL- SI TE REMEDI AL
I NVESTI GATI ON AND SELECTED REMEDI ES FOR THE ENTI RE SI TE, | NCLUDI NG
ALL OTHER SOURCES COF CONTAM NATI ON.

EPA RESPONSE. EPA BELI EVES THAT AN CPERABLE UNI T APPROACH FOR THE
YAK TUNNEL | S APPRCPRI ATE AT TH'S TIME. THE PURPOSE OF AN CPERABLE
UNIT IS TO ALLOW EPA TO TAKE STEPS TO ALLEVI ATE THREATS TO PUBLI C
HEALTH OR WELFARE OR THE ENVI RONMENT PRI CR TO DEVELOPMENT OR

| MPLEMENTATI ON OF A COWPLETE REMEDI AL ACTION. THE YAK TUNNEL
RELEASES AN ESTI MATED 210 TONS OF METALS PER YEAR | NTO CALI FORNI A
@QULCH SURFACE WATER AND | S A MAJOR SOURCE OF METALS CONTAM NATI ON AT
THE SI TE. THE SELECTED REMEDY W LL SUBSTANTI ALLY DECREASE THE
RELEASE AND THREAT OF RELEASE OF HAZARDQUS SUBSTANCES, POLLUTANTS,
AND CONTAM NANTS FROM THE YAK TUNNEL PORTAL AND WLL HAVE A

BENEFI CI AL EFFECT ON SURFACE WATERS. EPA SEES NO BENEFI T TO

DELAYI NG | MPLEMENTATI ON OF THE SELECTED REMEDY.  SUBSTANTI AL HARM
WLL CONTINUE | F THE TUNNEL RELEASES ARE UNABATED.

7. I N A RELATED COMMENT, HECLA SUGGESTED THAT SELECTI NG A TREATMENT
REMEDY FOR THE YAK TUNNEL PRI OR TO REMEDY SELECTI ON FOR THE
REMAI NDER OF THE SI TE COULD FORECLOSE CPPCRTUN TI ES TO | NTEGRATE
TREATMENT PLANT DESI GN AND LOCATI ON AND SLUDGE DI SPOSAL CPTI ONS.

EPA RESPONSE. TH' S COMVENT HAS BEEN ADDRESSED THROUGH REFI NEMENT OF
THE SELECTED REMEDY. CONSTRUCTI ON OF AN | NTERI M TREATMENT FACI LI TY
WLL PERM T THE DESI GN AND SI TI NG OF A COVPREHENSI VE TREATMENT
SYSTEM I N CONJUNCTI ON W TH A SUBSEQUENT OPERABLE UNIT. AS DI SCUSSED
ABOVE, SLUDGE WLL BE TEMPCRARILY STORED | N THE SURCE PONDS SO THAT
A PERVANENT DI SPCSAL OPTI ON CAN BE | MPLEMENTED | N CONJUNCTI ON W TH A
FUTURE COPERABLE UNIT.

8. ASARCO STATED THAT ANY RATI ONAL OPERABLE UNI T FOR THE YAK TUNNEL



MJST | NCLUDE UPPER CALI FORNI A GULCH AND STABI LI ZATI ON OF TAI LI NGS
PONDS | N LONER CALI FORNI A GULCH.

EPA RESPONSE. | N EPA'S REMEDY, A PORTION OF THE REMEDY WLL | NVOLVE
RESPONSE ACTI ONS | N UPPER CALI FORNI A GULCH TO SEAL SURFACE OPENI NGS
FOR GROUND WATER | NFI LTRATI ON | NTO THE YAK TUNNEL. I N ADDI TI CN,
RESPONSE ACTI ONS RELATED TO THE TAI LI NGS PONDS MAY BE NECESSARY FOR
CONSTRUCTI ON OF SURGE PONDS AND TREATMENT FACI LI TIES AND WLL BE
DETERM NED DURI NG THE DESI GN PHASE. THE REMAI NDER OF UPPER

CALI FORNI A GULCH, WHI CH | NCLUDES W DESPREAD SURFACE DI STURBANCE AND
WASTE PI LES, AND ADDI TI ONAL WORK ON TAI LI NGS PONDS W LL BE ADDRESSED
IN A SUBSEQUENT OPERABLE UNIT.

9. ASARCO AND RESURRECTI ON COMVENTED THAT THE OPERABLE UNI T AND THE
CALI FORNI A GULCH SITE AS A WHOLE SHOULD BE EXPANDED TO | NCLUDE
ADDI TI ONAL  SOURCE AREAS THROQUGHOUT THE UPPER ARKANSAS RI VER,
PARTI CULARLY OTHER NEARBY M NI NG AREAS AND THE LEADVI LLE DRAI NAGE TUNNEL.

EPA RESPONSE. EPA | S NOT PERSUADED THAT THE SCOPE OF THE OPERABLE
UNI T SHOULD BE EXPANDED. I T IS RECOGNI ZED THAT THERE ARE NUMERQUS
OTHER SOURCES OF CONTAM NATION AT THE SITE. HOMNEVER, | T IS NOT
NECESSARY TO ADDRESS ALL SOURCES SI MULTANEQUSLY. MANY OF THESE
SOURCES AND AREAS ARE GEOGRAPH CALLY DI STANT FROM THE YAK TUNNEL,
HAVE DI FFERENT WASTE CHARACTERI STICS (E. G, WASTE PI LES), AND
POTENTI ALLY | NVOLVE DI STI NCTLY DI FFERENT REMEDI ATI ON TECHNOLOA ES.
THE SI ZE AND SCOPE OF THE SITE WLL BE DETERM NED I N SUBSEQUENT
OPERABLE UNITS. THE YAK TUNNEL OPERABLE UNI T WAS DESI GNED FLEXI BLY
TO PERM T | NTEGRATI ON W TH FUTURE OPERABLE UNITS. THE LEADVI LLE
DRAI NAGE TUNNEL DI SCHARGE | S BEI NG ADDRESSED BY THE BUREAU OF
RECLANVATI ON UNDER THE CLEAN WATER ACT.

10. HECLA ASSERTED THAT PREPARATI ON OF SEPARATE RI/FSS FOR DI FFERENT
PARTS OF THE SI TE WOULD BE DUPLI CATI VE, REPETI Tl VE, NEEDLESSLY
COSTLY, AND A WASTE AND M SUSE OF VALUABLE TECHNI CAL TALENT.

EPA RESPONSE. EPA DOES NOT BELI EVE THAT PREPARATI ON OF SEPARATE

R/ FSS FOR VARl QUS OPERABLE UNI TS NEED NECESSARI LY BE DUPLI CATI VE OR
REPETI TI VE.  SUBSEQUENT OPERABLE UNI TS WLL GATHER ENVI RONVENTAL
DATA NOT PREVI QUSLY STUDI ED. EPA FURTHER BELI EVES THAT CONDUCTI NG
THE RESPONSE ACTI ON I N OPERABLE UNI TS | S NECESSARY TO ADDRESS THI S
LARCE AND COWPLEX S| TE APPROPRI ATELY.

REMEDI AL ALTERNATI VE PREFERENCES

NUMERQUS PARTI ES MADE COMMENTS EXPRESSI NG PREFERENCES ABOUT THE REMEDI AL
ALTERNATI VES DEVELOPED BY EPA AND THE ALTERNATI VE | DENTI FI ED I N THE
PROPCSED PLAN ( ALTERNATI VE 5). THESE ARE SUMVARI ZED BELOW

1. LEADVI LLE CORPCRATI ON SUPPORTED ALTERNATI VE 7 AS "VI ABLE AND
WORKABLE" AND THE "MOST VI ABLE APPROACH, " AND ALSO NOTED THAT
ALTERNATI VE 2 MAY HAVE MERIT. LEADVI LLE CORPCRATI ON ALSO FOUND
MERI T WTH THE EMPLOYMENT OPPORTUN TI ES PROPOSED BY ALTERNATI VE 4,
BUT AGREES W TH EPA THAT THI S ALTERNATI VE | S UNRELI ABLE, LIKELY TO
CREATE SUBSTANTI AL ADVERSE ENVI RONVENTAL | MPACTS, AND EXTREMELY
Dl FFI CULT AND EXPENSI VE TO UNDERTAKE.

EPA RESPONSE. EPA ACKNOALEDGES AND APPRECI ATES THE COMMENT. EPA
HAS | NCORPCRATED THE TUNNEL PLUGA NG ASPECTS COF ALTERNATI VE 7 | NTO
THE SELECTED REMEDY. ALTERNATIVE 2 |S DI SCUSSED BELOW

2. HECLA COMMENTED THAT ALTERNATI VES 5 AND 7 WERE | NCORRECTLY SELECTED
AS SUI TABLE ACTI ONS BECAUSE: (1) THE CONSEQUENCES OF NEI THER ARE
| DENTI FI ED NOR ADDRESSED, (2) THE ALTERNATI VES THEY WERE COMPARED



AGAI NST VERE NOT PROPERLY EVALUATED, AND (3) THEY DO NOT FULFI LL THE
I NTENT OF THE OPERABLE UNI T APPROACH.

EPA RESPONSE. EPA DI SAGREES W TH THESE CONTENTI ONS.  ALTERNATI VES 5
AND 7 WERE DEVELOPED THROUGH A TECHNOLOGY SCREENI NG, ALTERNATI VE

| DENTI FI CATI ON, AND I NI TI AL ALTERNATI VE SCREENI NG PROCESS THAT MEETS
THE REQUI REMENTS COF SECTION 121 OF SARA, THE NCP, AND CSVER

DI RECTI VE 9355. 0-19. THESE TWD ALTERNATI VES WERE SELECTED FOR

DETAI LED ANALYSI S BECAUSE THEY BEST MEET THE | MPLEMENTABI LI TY AND
EFFECTI VENESS CRI TERI A PRESENTED IN SECTION 7 OF THE FS. BOTH
ALTERNATI VES HAVE THE GREATEST POTENTI AL TO ATTAI N THE ARARS

ESTABLI SHED FOCR TH S OPERABLE UNIT.

ASARCO PROVI DED DI SCUSSI ON AND COMVENTS FOR EACH OF THE 11
ALTERNATI VES DEVELOPED AND EVALUATED BY EPA FOR THE YAK TUNNEL FS.
ASARCO ALSO PRESENTED TWD ADDI TI ONAL ALTERNATI VES.

EPA RESPONSE. EPA APPRECI ATES ASARCO S COMMENTS | N RESPONSE TO
REMEDI AL ALTERNATI VES DEVELOPED IN THE FS. CAREFUL CONSI DERATI ON
WAS G VEN TO THESE COMMENTS DURI NG SELECTI ON OF THE YAK TUNNEL REMEDY.

ASARCO STATED THAT NEI THER ALTERNATI VE 5 NOR ALTERNATI VE 7 SHOULD
HAVE PASSED THE SCREEN NG PROCESS BECAUSE (1) I T IS NOT FEASIBLE TO
REHABI LI TATE AND MAI NTAIN THE TUNNEL, (2) THE PROPOSED TREATMENT
PLANT IS FLAWED, AND (3) THE PERPETUAL SLUDCGE DI SPOSAL PROBLEM OF
SUCH TREATMENT WAS NOT ADDRESSED.

EPA RESPONSE. FOR REASONS DI SCUSSED I N THE PREVI QUS RESPONSE, EPA
DI SAGREES W TH THESE CONTENTI ONS. BOTH ALTERNATI VE 5 AND 7 ARE
TECHNI CALLY FEASI BLE; TUNNEL REHABI LI TATI ON CAN BE ACCOWPLI SHED
USI NG SPECI ALTY CONTRACTORS AND STANDARD M NI NG TECHNOLOG ES.  THE
LI ME H GH DENSI TY SLUDGE TREATMENT PROCESS |I'S A PROVEN PROCESS AND
PERPETUAL DI SPCSAL OF SLUDGE WAS ACKNOALEDGED AND ADDRESSED | N
SECTIONS 5, 7, AND 8 OF THE FS.

BOTH ASARCO AND HECLA COMVENTED THAT EPA' S ALTERNATI VE 2 SHOULD HAVE
PASSED THE SCREENI NG PROCESS AND BEEN CARRI ED THROUGH DETAI LED ANALYSI S.

EPA RESPONSE. EPA CONDUCTED THE | NI TI AL SCREENI NG OF ALTERNATI VES
IN COVPLI ANCE W TH SECTI ON 121 OF SARA, THE NCP, AND OSWER DI RECTI VE
9355.0-19. ALTERNATIVE 2, AS DEFINED IN THE FS, DCES NOT MEET THE
CRI TERI A FOR | MPLEMENTABI LI TY (QUESTI ONABLE RELI ABI LI TY | N HALTI NG
THE DI SCHARCGE OF ACI DI C WATER TO CALI FORNI A GULCH) AND EFFECTI VENESS
(I'NABI LITY TO MEET CLEANUP CRI TERI A FOR THE YAK TUNNEL EFFLUENT) AND
WAS, THEREFORE, DROPPED FROM FURTHER CONSI DERATI ON | N DETAI LED
ANALYSI S OF ALTERNATI VES. NEVERTHELESS, EPA RECOCGN ZES THAT
ALTERNATI VE 2, WTH MODI FI CATI ONS TO CONTROL SEEPACGE COF CONTAM NATED
WATER, MAY BE AN EFFECTI VE REMEDY. THE SELECTED REMEDY | NCORPCRATES
ELEMENTS OF ALTERNATI VE 2.

LEADVI LLE CORPCORATI ON SUGGESTED THAT | F EPA DECI DES TO BU LD THE
CHEM CAL WASTEWATER TREATMENT PLANT, WETLANDS TREATMENT SHOULD ALSO
BE CONSI DERED AS A TERTI ARY TREATMENT SYSTEM AND AN EMERGENCY

BACK- UP SHOULD THE CHEM CAL TREATMENT PLANT FAI L FOR SOVE REASON
LEADVI LLE CORPCRATI ON ALSO DI SCUSSED THE PGSSI BI LI TY OF

REHABI LI TATI NG TAI LI NGS PONDS | NTO WETLANDS.

EPA RESPONSE. EPA HAS SELECTED AN | NTERI M LI ME TREATMENT FACI LI TY
FOR TH S CPERABLE UNIT. WETLANDS TREATMENT, WH CH PRESENTS

POTENTI AL BENEFI TS, WLL BE EVALUATED FURTHER AS PART CF A
COVPREHENSI VE TREATMENT ALTERNATI VE DURI NG A SUBSEQUENT OPERABLE UNIT.

RESURRECTI ON STATED THAT PARTI AL PLUGGE NG OF THE YAK TUNNEL TO



10.

11.

| SOLATE THE | BEX- | RENE GROUP AND RESURRECTI ON- DI AMOND GROUP OF M NES
SHOULD BE ONE OF THE | NI TI AL REMEDI AL ACTI VI TI ES UNDER ANY SCENARI O
ACCORDI NG TO RESURRECTI ON, PARTI AL PLUGE NG OF THE M NE WORKI NGS,
COVBI NED W TH A SURFACE WATER | NFI LTRATI ON REDUCTI ON PROGRAM | S A
LOG CAL AND REASONABLE FI RST STEP I N THE REMEDI ATl ON PROCESS.

EPA RESPONSE. EPA AGREES WTH THI S COWENT. THE SELECTED REMEDY
I NCLUDES PLUGGE NG OF THE | BEX- | RENE AND RESURRECTI ON GROUP COF
WORKI NGS AND A SURFACE WATER | NFI LTRATI ON REDUCTI ON PROGRAM

RESURRECTI ON STATED THAT ALTERNATI VE 5 IS NOT A REASONABLE COVPONENT
OF OVERALL SI TE REMEDI ATI ON AND |'S NOT TECHNI CALLY EFFECTI VE OR
COST- EFFECTI VE.

EPA RESPONSE. AS DI SCUSSED I N THE FS AND PROPCSED PLAN, EPA

BELI EVES THAT ALTERNATI VE 5 WOULD BE EFFECTI VE, | MPLEMENTABLE, AND
COST- EFFECTI VE.  HONEVER, EPA ALSO BELI EVES THAT THE SELECTED REMEDY
OFFERS GREATER POTENTI AL FOR LONG TERM REDUCTI ON I N MCBI LI TY AND
TOXIA TY OF METALS. THE SELECTED REMEDY ALSO OFFERS A FLEXI BLE
APPROACH FOR | NTEGRATI ON W TH THE FULL- SI TE REMEDY.

HECLA STATED THAT ALTERNATIVE 5 HAS MAJOR DI SADVANTAGES I N THAT I T
I'S NOI A PERVANENT REMEDY AS I T WOULD REQUI RE PERPETUAL TREATMENT
AND | T WOULD | NCORPCRATE COFFSI TE DI SPOSAL.  HECLA FURTHER ASSERTED
THAT EPA DI SREGARDED ALTERNATI VES, SUCH AS PLUGAE NG, WHI CH

POTENTI ALLY REPRESENT A PERVANENT SCLUTI ON AND DO NOT REQUI RE

OFFSI TE DI SPOSAL. HECLA ALSO NOTED THAT TREATMENT WAS NOT A
PERVANENT REMEDY | N THAT THE HAZARDOUS SUBSTANCES ARE NOT DESTROYED
OR NEUTRALI ZED.

EPA RESPONSE. EPA EVALUATED A RANCE OF PLUGGE NG ALTERNATI VES IN THE
FS AND RETAI NED A PLUGE NG OPTI ON I N THE PROPCSED PLAN. THE
SELECTED REMEDY | NCLUDES A PLUGAE NG COVPONENT, BECAUSE PLUGE NG
OFFERS A GREATER POTENTI AL FOR A PERVANENT REMEDY. EPA DI SAGREES
W TH HECLA' S COMVENTS CONCERNI NG CFFSI TE DI SPOSAL; SLUDCGE DI SPCSAL
COULD OCCUR ONSITE.  ALSO | T SHOULD BE NOTED THAT THERE | S NO
TREATMENT PROCESS TO DESTROY METALS PERVANENTLY, SO THE RANGE OF
PERVANENT TREATMENT OPTI ONS | S RELATI VELY LI M TED. NEVERTHELESS,
TREATMENT CAN REDUCE THE TOXI CI TY OF METALS PERVANENTLY BY LI M TI NG
THEI R Bl QAVAI LABI LI TY. THE I NTERI M TREATMENT FACI LI TY WLL SERVE
TH' S FUNCTI ON.

HECLA STATED THAT THE PREFERRED ALTERNATI VE HAS S| GNI FI CANT ADVERSE
EFFECTS AND VERY LI M TED ENVI RONMENTAL BENEFI TS AND THAT OTHER
ALTERNATI VES, | NCLUDI NG PLUGE NG AND A UNI FI ED APPROACH TO THE SI TE,

MAY HAVE FEWER ENVI RONVENTAL | MPACTS AND GREATER ENVI RONMVENTAL BENEFI TS.

EPA RESPONSE. AS DI SCUSSED ABOVE, THE SELECTED REMEDY | NCORPCRATES
A PLUGGE NG COVPONENT AND CFFERS A FLEXI BLE AND UN FI ED APPROACH TO
REMEDI ATI ON CF THE SI TE.

HECLA STATED THAT EPA HAS FAI LED TO ESTABLI SH THAT THE PREFERRED
ALTERNATI VE WLL BE EFFECTI VE | N ATTAI NI NG CLEANUP GOALS AND
STANDARDS | N PERPETUI TY. HECLA FURTHER STATED THAT THE TOTAL
PLUGGE NG ALTERNATI VE WOULD SATI SFY ALL ARARS.

EPA RESPONSE. AS DOCUMENTED I N THE FS, EPA DETERM NED THAT
ALTERNATI VES 5 AND 7 OFFERED THE BEST APPROACH TO ATTAI NVENT OF
CLEANUP GOALS FOR THE SITE. SINCE THE YAK TUNNEL IS ONLY ONE OF
MANY SOURCES OF METALS CONTAM NATI ON AT THE SI TE, A REMEDY FOR THE
YAK TUNNEL ALONE |'S UNLI KELY TO RESULT | N ATTAI NMENT OF

CHEM CAL- SPECI FI C ARARS ( SEE APPENDI X C OF THE RECORD OF DECI SI ON).
NEVERTHELESS, A S| GNI FI CANT REDUCTI ON I N METALS LOADI NGS CAN BE
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ACH EVED. EPA DI SAGREES THAT TOTAL PLUGGE NG AS DESCRI BED I N
ALTERNATI VE 2 WOULD ATTAI N ARARS BECAUSE OF THE POTENTI AL FCR
UNCONTRCOLLED SURFACE SEEPAGE OF CONTAM NATED WATER

HECLA SUGCGESTED THAT ALTERNATI VE 2 COULD BE | MPROVED THROUGH
POSTPLUGE NG MONI TORI NG PROGRAMS, COUPLED W TH EXTRACTI ON SYSTEMS,
TO CONTAI N ANY CONTAM NATED SEEPAGE.

EPA RESPONSE. THE SELECTED REMEDY | NCLUDES SEVERAL COVPONENTS TO
ADDRESS THE POTENTI AL FOR CONTAM NATED SEEPAGE. GROUTI NG WLL BE
USED TO M NI M ZE AND CONTROL SEEPACE. | F NECESSARY, WATER BEH ND
THE PORTAL PLUG WLL BE COLLECTED AND TREATED. A MONI TORI NG PROGRAM
WLL BE | MPLEMENTED.

THE DEPARTMENT OF THE | NTERI OR COMVENTED THAT | F THE TUNNEL IS
PLUGCED COR PARTI ALLY PLUGGED, A SERIES OF WELLS TO MONI TOR QUANTI TY
AND QUALI TY OF ADJACENT GRCUND WATER | S ESSENTI AL. THE DEPARTMENT
OF | NTERI OR FURTHER STATED THAT THE SELECTED REMEDY MUST REQUI RE
CORRECTI VE ACTI ON BY THE ENTI TY RESPONSI BLE FOR PLUGE NG SHOULD
MONI TORI NG | NDI CATE POTENTI AL PROBLEMS RELATI NG TO THE LEADVI LLE
DRAI NAGE TUNNEL.

EPA RESPONSE. THE SELECTED REMEDY | NCLUDES A MONI TORI NG COVPONENT
TO PROVI DE FOR EVALUATI ON OF LOCALI ZED AND REA ONAL GROUND WATER AND
SURFACE WATER | MPACTS. APPENDI X A OF THE RECORD CF DECI SI ON
CONTAINS THE RESULTS OF CONCEPTUAL HYDROGEOLOG C MODELI NG TO PREDI CT
GROUND WATER | MPACTS UNDER VARI QUS SCENARI GS. THI S CONCEPTUAL MODEL
| NDI CATES THAT ANY | NCREASE I N FLOW TOMRD THE AREA DRAI NED BY
LEADVI LLE DRAI NAGE TUNNEL SHOULD BE M NI MAL. THE MODELI NG WLL BE
SUPPLEMENTED BY FI ELD MEASUREMENTS, BOTH BEFORE AND AFTER PLUGE NG
USI NG THE MONI TORI NG PROGRAM DESCRI BED | N THE RECORD OF DECI SI ON.
THE SELECTED REMEDY | NCLUDES | MPLEMENTATI ON OF CONTI NGENCY MEASURES,
| F NECESSARY.

HECLA COWENTED THAT THE PREFERRED ALTERNATI VE DESCRI BED | N THE
PROPOSED PLAN DCES NOT REPRESENT " A COST- EFFECTI VE ALTERNATI VE THAT
EFFECTI VELY M TI GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE
PROTECTI ON OF PUBLI C HEALTH AND VELFARE AND THE ENVI RONVENT" AS
REQU RED BY 40 CFR SECTI ON 300. 68(1).

EPA RESPONSE. EPA DI SAGREES WTH THI S COMVENT, BUT HAS MODI FI ED THE
CHOSEN ALTERNATI VE.  THE PROTECTI VENESS AND COST- EFFECTI VENESS OF

THE SELECTED REMEDY ARE DESCRIBED I N SECTION VI OF THE RECCRD OF DECI SI ON.

HECLA COMMENTED THAT EPA FAI LED TO ESTABLI SH THAT THE PREFERRED
ALTERNATI VE WOULD BE EFFECTI VE | N ATTAI NI NG CLEANUP GCALS AND
STANDARDS | N PERPETUI TY.

EPA RESPONSE. THE DEGREE TO WH CH THE PREFERRED ALTERNATI VE WOULD
ATTAIN ARARS | S DI SCUSSED I N THE DETAI LED ANALYSI S SECTION CF THE
FS. ARARS ATTAI NVENT W TH RESPECT TO THE SELECTED REMEDY 1S

DI SCUSSED I N APPENDI X C OF THE RECORD OF DEC Sl ON

LEADVI LLE M NI NG AND M LLI NG CORPCRATI ON CPPCSES PLUGAE NG THE YAK
TUNNEL FOR THE FOLLOW NG REASONS:

PLUG SEALS MAY NOT BE EFFECTI VE AND I T MAY NOT BE PCSSI BLE TO REMEDY
TH S BY GROUTI NG PLUGE NG WOULD H NDER | TS PLANNED M NI NG

OPERATI ONS BECAUSE PLUSG NG WOULD DENY THEM EASY DRAI NAGE OF WATER
AND VENTI LATI ON; AND PLUGE NG WOULD | MPEDE FUTURE M NI NG ACTIVITY I N
THE YAK TUNNEL AREA BECAUSE MOST OF THE WORKI NGS WOULD BE FLOCDED
AND THE TUNNEL WOULD NO LONGER BE AVAI LABLE FOR ACCESS. THE COWPANY
ASSERTS THAT, CONSEQUENTLY, THE NATI ON WOULD BE DEPRI VED CF A



17.

18.

19.

STRATEA C METAL RESQURCE AND THE FUTURE ECONOM C DEVELOPMENT OF
LEADVI LLE WOULD BE LI M TED.

EPA RESPONSE. EPA BELI EVES THAT, W TH THE EXCEPTI ON OF THE PORTAL
PLUG LOCATI ONS FOR TUNNEL PLUGS CAN BE FOQUND THAT W LL PROVI DE
EFFECTI VE SEALS. PROBLEMS ARE ANTI CI PATED AT THE PORTAL PLUG AND
THESE W LL BE DEALT W TH BY GROUTI NG ANDY CR PUWPI NG AND TREATMENT | N
THE | NTERI M TREATMENT PLANT.

TUNNEL PLUGE NG WLL NOT | MPEDE M NING ACTIVITY. FUTURE DRAI NAGE
AND VENTI LATI ON FOR M NI NG CPERATI ONS CAN BE PROVI DED BY OTHER
STANDARD MEANS SUCH AS PUWPS, COVPRESSCRS, AND SHAFTS. PROVI SI ON OF
VENTI LATI ON, ACCESS, AND DRAI NAGE OF M NE WORKI NGS ARE COSTS OF

DA NG BUSI NESS FOR UNDERGROUND M NI NG BECAUSE OF THE POOR

CONDI TI ON OF THE TUNNEL, ADDI TI ONAL | NVESTMENTS WOULD BE NECESSARY
TO RELY ON THE TUNNEL FOR VENTI LATI ON AND DRAI NAGE. I N ADDI TI QN

PO NT SOQURCE DI SCHARGES OF WATER MUST CONFCRM TO ALL APPLI CABLE

ENVI RONVENTAL LAWS AND REGULATI ONS.

COLLEQ ATE PEAKS ANGLERS SUPPORTS THE ACTI ON THAT WLL RESULT IN THE
LEAST PCOLLUTED DI SCHARGE | NTO THE ARKANSAS Rl VER FROM CALI FORNI A
GQULCH AND THE AREA I T DRAINS. | N COVPARI NG ALTERNATI VE 5 WTH THE
ASARCO PLUGAE NG AND I N SI TU TREATMENT PROPCSAL DESCRI BED BELOW THE
GROUP WAS CONCERNED W TH ASPECTS OF BOTH. HOWNEVER, THE MEMBERS
FAVOR ALTERNATI VE 5 BECAUSE | T WOULD PROVI DE TREATMENT THAT CAN BE
VI SIBLY MONITORED. TH S IS PREFERABLE, ACCORDI NG TO THE ANGLERS, TO
A TREATMENT THAT SEEMS TO HAVE MANY H DDEN UNKNOVWNS.

EPA RESPONSE. EPA ACKNOALEDGES THE COMMVENT AND AGREES THAT THE
SELECTED REMEDY SHOULD RESULT | N PROTECTI ON OF THE ARKANSAS RI VER
EPA' S REVI SED REMEDY W LL PROVI DE PROTECTI ON OF THE ARKANSAS RI VER
BY REDUCI NG THE DI SCHARGE OF METALS FROM THE YAK TUNNEL. ASARCO S
PROPCSAL |'S DI SCUSSED BELOW

ALPENGLOW EXCURSI ONS SUPPCORTS TOTAL PLUGE NG BECAUSE THAT
ALTERNATI VE KEEPS THE CONTAM NANTS | N THE TUNNEL AND ELI M NATES THE
NEED FOR SLUDGE DI SPCOSAL.

EPA RESPONSE. EPA ACKNOALEDGES THE COMMVENT AND HAS REVI SED | TS
REMEDY TO | NCORPCRATE TUNNEL PLUGA NG

THE LAKE COUNTY ENVI RONMENTAL TASK FORCE EXPRESSED OPPCSI TI ON TO
PLUGE NG THE TUNNEL. THE TASK FORCE COMMENTED THAT THE YAK TUNNEL
SYSTEM IS NOT A CLCSED ONE, AND THAT CONTAM NATED WATER WOULD SEEP
THROUGH THE CRACKS, FAULTS, AND KARST CAVES |IN THE LEADVI LLE

DOLOM TE AND | NTO EVANS GULCH, THE SOURCE OF LEADVI LLE' S DRI NKI NG
WATER. THE TASK FORCE ALSO ASKED HOW THE CHANGES I N SI TE HYDROLOGY
WOULD BE MONI TORED.

EPA RESPONSE. GEOHYDROLOG C MODEL STUDI ES CONDUCTED BY EPA | NDI CATE
THAT MOVEMENT OF CONTAM NATED WATER TO THE EVANS GULCH AREA WLL BE
M N MAL. TO PROVI DE FURTHER SAFEGUARDS, A GROUND AND SURFACE WATER
MONI TORI NG PROGRAM HAS BEEN MADE AN | NTEGRAL PART OF THE SELECTED
REMEDY.  CONTI NGENCY PUWMP- AND- TREAT MEASURES ARE ALSO | NCORPCORATED
TO DEAL W TH PROBLEMS THAT MAY OCCUR

OTHER POTENTI AL TECHNOLOG ES

I N ADDI TI ON TO MAKI NG COMMENTS ON EPA' S PROPCSED ALTERNATI VES, MANY
REVI EWVERS PROPGSED | NNOVATI VE OR ALTERNATI VE MEANS OF TAKI NG REMEDI AL
ACTI ON AT THE YAK TUNNEL. THESE PRCPCSALS ARE DI SCUSSED BELOW

1.

PLUGGE NG AND | N SI TU TREATMENT



2.

PROPCSAL. ASARCO PRESENTED | TS PROPOSAL TO EPA | N AUGUST, AT THE
PUBLI C MEETI NG ON SEPTEMBER 1, 1987, AND IN I TS WRI TTEN COMMENTS ON
THE FS AND PROPCSED PLAN. ASARCO PROPCSED A REMEDI AL ACTION I N

VWH CH FOUR PLUGS WOULD BE SET IN THE YAK TUNNEL TO STOP THE

DI SCHARGE OF ACI DI C M NE DRAI NAGE TO CALI FORNI A GULCH.  ASARCO S
PLAN ALSO CALLS FOR | NSTALLATI ON CF A WELL AND PUWP STATION I N

CALI FORNI A GULCH. A CONVENTI ONAL DEEP WELL WOULD BE SUNK | NTO THE
OLD WORKI NGS TO A LEVEL BELOW THE YAK TUNNEL. WATER FROM THE VEELL
WOULD BE DRAVWN TO THE SURFACE, M XED W TH LI ME, AND REI NJECTED | NTO
THE OLD WORKI NGS AND PLUGGED TUNNEL. AS THE LI ME AND WATER M XTURE
SETTLE BACK THROUGH THE WORKI NGS, | T WOULD REACT W TH THE DI SSOLVED
METALS, AND THE METAL HYDROXI DES WOULD SETTLE QUT I N THE BOTTOM CF
THE WORKINGS.  THE IN SI TU TREATMENT SYSTEM WOULD BE OPERATED UNTI L
SAMPLES TAKEN FROM THE MONI TORI NG AND PUWPI NG VELLS SHOW THAT THE
ENTI RE STORED WATER VOLUVE HAD BEEN ADEQUATELY TREATED.

| F THE GROUND WATER LEVEL REACHES A PO NT WHERE WATER WAS SEEPI NG TO
THE SURFACE OR OTHER DETRI MENTAL EFFECTS WERE NOTED, THE PROCBLEM
WOULD BE CONTROLLED BY PUWPI NG WATER QUT OF THE M NE. TH S WATER
WOULD BE TREATED AND DI SCHARGED. THE REMEDY ALSO | NCLUDED SURCE
PONDS AND SURFACE WATER DI VERSI ONS.

SEVERAL COMMENTERS | NCLUDI NG COLLEQ ATE PEAKS ANGLERS, HECLA, AND
LEADVI LLE CORPCRATI ON SUPPORTED FURTHER | NVESTI GATI ON | NTO ASARCO S
PROPCSAL. LEADVI LLE M NI NG AND M LLI NG CORPCRATI ON EXPRESSED
CONCERN ABQUT THE PRCPCSAL.

EPA RESPONSE. EPA HAS TAKEN SEVERAL ELEMENTS OF ASARCO S PROPCSED
REMEDY | NTO ACCOUNT | N DEVELOPI NG THE SELECTED REMEDY. THE SELECTED
REMEDY | NCLUDES: (1) SURGE PONDS, (2) PLUGGE NG THE YAK TUNNEL I N
SEVERAL LOCATI ONS, (3) WATER CONTROL MEASURES, (4) MONI TORI NG, (5)

| NSTALLATI ON OF A PUMP AND TREAT SYSTEM AND (6) CONTI NGENCY PLANS.
EPA DI D NOT SELECT THE EXACT SPECI FI CATI ONS OF REMEDI AL COVPONENTS
DESCRI BED | N ASARCO S PROPOSAL. THE DESI GN, LOCATI ONS, AND

SPECI FI CATI ONS OF RESPONSE ACTI ONS W LL BE DETERM NED | N THE DESI GN
PHASE.

EPA DI D NOT ADCPT ASARCO S IN SITU LI ME TREATMENT SYSTEM BECAUSE CF
CONCERN ABQUT THE | MPLEMENTABI LI TY AND EFFECTI VENESS OF TH S
PROPCSAL. DUE TO THE COVPLEXI TY OF THE M NE WORKI NGS, THERE IS A

SI GNI FI CANT PCSSI BI LI TY THAT I N SI TU TREATMENT, AS PRCPCSED, WOULD
NOT ACHI EVE SUFFI CI ENT M XI NG AND WOULD THUS | NEFFECTI VELY TREAT
WATER IN ALL AREAS OF THE TUNNEL AND RELATED M NE WORKINGS. IN

ADDI TI ON, SLUDGE GENERATED BY THE TREATMENT SYSTEM MAY SEAL COFF FLOW
PATHS, CAUSI NG SHORTCI RCUI TI NG OF THE SYSTEM AND RENDERI NG THE
TREATMENT | NEFFECTI VE.  CONSEQUENTLY, AS WATER LEVELS RI SE BEH ND
THE PORTAL PLUG THERE COULD BE SEEPAGE OF CONTAM NATED WATER TO THE
GROUND SURFACE. EPA DI SAGREES W TH ASARCO S COMMENT THAT THE
PROPCSAL WOULD ATTAI N ARARS, BOTH BECAUSE OF THE POTENTI AL FOR
CONTAM NATED SEEPAGE AND BECAUSE OF THE CONTRI BUTI ON OF OTHER
SOURCES TO CONTAM NATI ON OF SURFACE WATER I N CALI FORNI A GULCH AND
THE ARKANSAS RI VER

NEVERTHELESS, EPA | S WLLING TO EXPLORE THE I N SI TU TREATMENT
CONCEPT FURTHER AS I T MAY OFFER POTENTI AL FOR LONG TERM

EFFECTI VENESS. PROCEEDI NG W TH THE SELECTED REMEDY DCES NOT
PRECLUDE FURTHER EXPLORATI ON OF THI S CONCEPT. I N FACT, I T MAY

PROVI DE A MEANS OF ALLON NG THE I N SI TU TREATMENT SYSTEM TO BE
TESTED I N THE FIELD. THE PUMP AND TREATMENT COVPONENT COULD BE USED
TO CONTROL SEEPS WH LE THE MONI TORI NG PROGRAM WOULD ALLOW EVALUATI ON
OF THE EFFECTI VENESS OF THE I N SI TU TREATMENT.

IN SI TU TREATMENT



PROPCSAL. THE LAKE COUNTY ENVI RONMENTAL TASK FORCE PRESENTED A
PROPCSAL FOR I N SI TU TREATMENT AT THE PUBLI C MEETI NG AND I N WRI TTEN
COWMMENTS TO THE EPA. THE PROPCSED ALTERNATI VE | NCLUDES AN ALKALI NE
I NJECTI ON SYSTEM | N WHI CH SCDI UM CARBONATE WOULD BE | NJECTED | NTO
MAJOR RECHARGE ZONES UPGRADI ENT OF AREAS CF ACI D FORMATI ON.  BY

M XI NG ALKALI NE WATER W TH ACI DI C WATER, HEAVY METALS WOULD

PRECI PI TATE I N THE FORM OF CARBONATES AND SEAL THE EXPCSED PYRI TI C
SURFACES. MONI TORI NG WOULD BE REQUI RED TO DETERM NE THE FREQUENCY,
S| ZE, AND EFFECTI VENESS OF | NJECTI ONS. THE PRCPCSED PLAN DCES NOT
I NCLUDE PLUGE NG THE TUNNEL, WH CH THE TASK FORCE BELI EVES SHOULD BE
KEPT OPEN AND MAI NTAI NED FOR FUTURE M NI NG ACTIVITIES. THE TASK
FORCE PROPCSED CONSTRUCTI ON OF SURCGE PROTECTI ON AND SHORT- TERM
TREATMENT PONDS TO HANDLE DI SCHARGE FROM THE TUNNEL. SLUDGE WOULD
BE PUWPED BACK | NTO THE TUNNEL, AND CLEAN WATER FROM LEADVI LLE
CORPORATI ON COULD BE ADDED TO TREATED WATER TO FURTHER DI LUTE ANY
METALS REVAI NI NG AFTER THE PROCESS. THE TASK FORCE ALSO PROPOCSED
CONSTRUCTI ON OF A PI PELI NE TO CONVEY CLEAN WATER TO THE LONER
REACHES OF CALI FORNI A GULCH OR THE ARKANSAS RI VER

EPA RESPONSE. MAI NTAI NI NG THE TUNNEL AND CONDUCTI NG I N SI TU
TREATMENT ARE NOT COWPATI BLE CPTI ONS; SQOVE FORM OF CONTAM NATED

DI SCHARGE WOULD PERPETUALLY LEAVE THE TUNNEL AND PLACI NG SLUDCGE BACK
I NTO AN OPEN TUNNEL | NCREASES THE POTENTI AL FOR ENVI RONMVENTAL DAVAGE
IN THE EVENT OF A SURCGE. ALTHOUGH THE AGENCY APPRECI ATES THESE
SUGGESTI ONS, EPA BELI EVES THE PROPCSAL DCES NOT MEET THE CRI TERI A
FOR | MPLEMENTABI LI TY AND EFFECTI VENESS STATED I N SECTION 7 OF THE FS.

CARBON- DI OXI DE TREATMENT

PROPCSAL. TUSCO | NCORPORATED PROPOSED A PLAN FOR STOPPI NG ACI D
FORVATI ON CONSI STI NG OF FLOODI NG THE TUNNEL WTH A LI QUI D M XTURE COF
CARBON DI OXI DE AND AMMONI A TO DI SPLACE THE AIR I N THE WORKI NGS.  THE
TUNNEL WOULD THEN BE SLI GHTLY PRESSURI ZED TO FORCE THE CARBON

Dl OXI DE | NTO THE CRACKS AND FI SSURES. BY ELI M NATI NG THE OXYCGEN I N
THE M NE VO DS, THE ACI D- FORVATI ON PROCESSES WOULD BE HALTED. I N
THE PROPCSED PROCESS, EXI STING M NE WATER | S REMOVED AND TREATED
UNTI L THE WATER I N THE M NE HAS BECOME NEUTRAL AND METAL- FREE. AT
TH' S PO NT, THE M NE WOULD BE PLUGGED AND PERM TTED TO FLOCD.

EPA RESPONSE. EPA APPRECI ATES TUSCA' S PROPOSED REMEDY FOR THE YAK
TUNNEL. HOMEVER, | N EVALUATI NG TH' S REMEDY AGAI NST EPA' S CRI TER A
FOR | MPLEMENTABI LI TY AND EFFECTI VENESS, THE FOLLOW NG CONCERNS HAVE
BEEN RAI SED: (1) THE SOLUBI LI TY OF CARBON DI OXI DE I N WATER IS H GH
AND W LL PRODUCE CARBONI C ACID; (2) THE FAULTS, FRACTURES, VO D
SPACE, DRILL HOLES AND OTHER OPENI NGS WLL MAKE | T DI FFI CULT TO KEEP
SUFFI Ol ENT CARBON DI OXI DE (LI QUIDS) IN THE SYSTEM AND (3) TH'S IS
AN UNPROVEN TECHNOLOGY THAT WLL REQUI RE SUBSTANTI AL RESEARCH AND
DEVELOPMENT PRI OR TO USE AT A SUPERFUND S| TE.

BACTERI A TREATMENT

PROPCSAL. TUSCO ALSO COMVENTED THAT RECENT DEVELOPMENTS HAVE BEEN
PROM SI NG I N HANDLI NG THE THI OBACI LLUS FEROOXI DAN BACTERI UM TUSCO
SUGGESTED THAT EPA LOCK | NTO THESE DEVELOPMENTS AND REQUESTED TI ME
TO PRESENT | NFORVATI ON TO THE AGENCY.

EPA RESPONSE. EPA ACKNOALEDGES THAT THERE ARE EMERA NG TECHNOLOG ES
FOR TREATI NG THE BACTERI A THAT ENHANCES THE GENERATION OF ACIDI C
WATER. SOVE OF THESE TECHNOLOGQ ES WERE EVALUATED I N SECTION 5 CF
THE FS. HOAEVER, SINCE EPA HAS REVI SED | TS PROPOSED REMEDY TO

I NCLUDE TUNNEL PLUGAE NG BACTERI A TREATMENT | S NOT NECESSARY TO
PROVI DE PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMVENT. EPA WOULD
BE WLLING TO MEET W TH TUSCO TO DI SCUSS BACTERI A TREATMENT FOR



PCSSI BLE CONSI DERATI ON | N SUBSEQUENT COPERABLE UNI TS.
PCLYMER | NJECTI ON

PROPCSAL. THE DEPARTMENT OF THE | NTERI OR NOTED THAT EPA CONSI DERED
ONLY CONVENTI ONAL METHCDOLOG ES IN I TS FS FOR M NI M ZI NG RECHARCGE TO
THE UNDERGROUND WORKI NGS. THE DEPARTMENT SUGGESTED THAT | NNOVATI VE
TECHNOLOG ES, SUCH AS | NJECTI ON OF POLYMERS OR OTHER COHESI VE AGENTS
TO SEAL FRACTURES AND FLOW PATHS, BE CONSI DERED AS WELL.

EPA RESPONSE. THESE TYPES OF SEALANTS WERE CONSI DERED | N VARI QUS
GROUTI NG ALTERNATI VES ANALYSES. THESE ACTI ONS | NVOLVE EXTENSI VE
DRI LLI NG AND | NJECTI ON OF MATERI AL TO REACH THE NUMEROUS VA DS AND
FRACTURES. THESE ACTI ONS WOULD THUS CREATE Sl GNI FI CANT ADVERSE
ENVI RONMENTAL | MPACTS AND BE VERY COSTLY. THE USE OF POLYMERS COR
SEALI NG AGENTS W LL BE RETAI NED FOR CONSI DERATI ON DURI NG THE
REMEDI AL DESI GN OF THE WATER CONTROL MEASURES.

ELECTROCQAGULATI ON

PROPCSAL. THE ACI D M NE DRAI NAGE ACTI ON GROUP ( AMDAG) PROPCSED THE
USE OF ELECTROCCAGULATI ON AS AN | NNOVATI VE TECHNOLOGY FOR TREATI NG
ACI D DRAI NAGE. ACI D DRAI NAGE WOULD BE TREATED W TH TH S PROCESS

W THOUT ANY OTHER PRE- OR POSTTREATMENT SUCH AS PH ADJUSTMENT CR

FI LTRATI ON.  ACCORDI NG TO AMDAG, I NI TIAL TEST WORK | NDI CATES THAT
THE GENERATED SLUDCGE MAY BE NONHAZARDOUS.

EPA RESPONSE. EPA HAS MODI FI ED | TS PROPCSED REMEDY TO | NCLUDE
TUNNEL PLUGA NG VWH CH WLL MN M ZE THE AMOUNT OF EFFLUENT

REQUI RI NG TREATMENT.  EPA HAS SELECTED A LI ME TREATMENT SYSTEM FOR
| NTERI M TREATMENT. HOWEVER, EPA IS | NTERESTED | N OBTAI NI NG

ADDI TI ONAL | NFORVATI ON ON THI S EMERG NG TECHNOLOGY SO THAT I T COULD
BE FURTHER EVALUATED DURI NG A SUBSEQUENT CPERABLE UNI T. ANMDAG
PRESENTED | NI TI AL TEST WORK DATA FOR THI S PROCESS, BUT EPA ALSO
NEEDS PROCESS DESI GN, OPERATI ON, NMAI NTENANCE, AND COST | NFORVATI ON
FOR FURTHER EVALUATI ON OF THE PROPOSAL.

RESTORATI ON OF THE YAK TUNNEL

PROPCSAL. LEADVI LLE M NI NG AND M LLI NG CORPCRATI ON PROPCSED THAT
THE YAK TUNNEL BE KEPT OPEN FOR THE DRAI NAGE AND VENTI LATI ON
PURPOSES FOR WHI CH | T WAS DESI GNED.  THE COVPANY' S TUNNEL PLAN, AS A
COST- SAVI NG MEASURE, WOULD REQUI RE RESTORATI ON TO AN CPENI NG COF 6
FEET BY 8 FEET, ROOM ENOUGH FOR A SVALL HAULAGE LOCOMOTI VE NECESSARY
TO CONDUCT FUTURE MAI NTENANCE CR REPAI R THE COVPANY ESTI MATES THAT
SOVE OF THE WORST AREAS | N THE TUNNEL COULD I NCUR DI RECT COSTS OF
APPROXI MATELY $1, 000 PER FOOT FOR REHABI LI TATION. HOMNEVER, WORK I N
MOST OF THE TUNNEL WOULD NOT BE TH S EXPENSI VE. THE PROPCSAL

I NCLUDES | NSTALLI NG TRACK AND A SUI TABLE FLUVE UNDER THE TRACK TO
CONVEY WATER QUT OF THE TUNNEL. LATERALS FROM THE TUNNEL THAT ARE
NOT I N USE WOULD BE SEALED W TH CONCRETE WALLS THAT HAD REMOVABLE
DOCRS I N CASE FUTURE ACCESS OR VENTI LATI ON | S NEEDED.

EPA RESPONSE. CONCEPTUALLY, MANY OF THESE SUGGESTI ONS ARE I MPLICI T
IN ALTERNATI VES 5 AND 7. EPA HAS SELECTED TUNNEL PLUGAE NG AS I TS
REVI SED REMEDY BECAUSE | T WLL REDUCE THE AMOUNT OF ACI D DRAI NACGE
NEEDI NG TREATMENT.  FLOODI NG THE SULFI DE ZONE THROUGH TUNNEL

PLUGGE NG WLL REDUCE THE PRODUCTI ON OF ACI D M NE DRAI NAGE.

REPLACE TUNNEL

PROPCSAL. RCBERT L. ELDER AND OTHER LEADVI LLE RESI DENTS SUGGESTED
THAT | T MAY BE MORE COST- EFFECTI VE TO CONSTRUCT A NEW TUNNEL RATHER



10.

THAN REHABI LI TATE THE EXI STI NG YAK TUNNEL.

EPA RESPONSE. CONSTRUCTI ON OF A NEW TUNNEL WOULD RAI SE THE SAME
CONCERNS ABQUT COST AND SAFETY AS ALTERNATI VE 5, BUT WOULD HAVE
GREATER ENVI RONMENTAL | MPACT.  CONSTRUCTI ON OF A NEW TUNNEL WOULD
SI MPLY PERPETUATE THE PRCDUCTI ON OF ACID M NE DRAI NAGE. THE
SELECTED REMEDY | NCLUDES TUNNEL PLUGAE NG TO HALT THE DRAI NAGE.

SEEPAGE CONTRCL

PROPCSAL. HECLA PROPCSED A VARI ATI ON ON ALTERNATI VE 2 THAT WOULD

| NCLUDE SEEPAGE CONTROL MEASURES AS AN ALTERNATI VE TO A PERVANENT
TREATMENT PLANT. TH S PROPCSAL WOULD | NCLUDE A MONI TORI NG PROGRAM
TO DETECT SURFACE SEEPAGE AND A SEALI NG GROUTI NG PROGRAM TO ABATE
SEEPS. I N ADDI TI ON, SEEPS COULD BE COLLECTED, EXTRACTED, AND

REI NDECTED | NTO THE M NE WORKI NGS. | F SEEPAGE TO THE CALI FORNI A
GQULCH ALLUVI UM | S DETERM NED TO BE A PROBLEM A SYSTEM OF EXTRACTI ON
VELLS ANDY OR DI TCHES COULD BE USED TO | NTERCEPT THE SEEPAGE AND PUMWP
I T BACK | NTO THE M NE WORKI NGS.

EPA RESPONSE. THE REMEDY SELECTED BY EPA | NCORPORATES MOST COF THE
CONCEPTS PROPCSED BY HECLA. THE PRI MARY DI FFERENCE | S THAT THE
SELECTED REMEDY W LL TREAT AND DI SCHARGE PROBLEM SEEPAGES VH LE
HECLA PROPCSED THAT SEEPAGES BE COLLECTED AND REI NJECTED | NTO THE
UNDERGROUND WORKI NGS.

EPA SELECTED THE TREAT- AND- DI SCHARCE OPTI ON BECAUSE | T PROVI DES FOR
A DI RECT AND PCSI TI VE CONTROL ON GROUND WATER LEVELS (AND SEEPS) I N
THE AREA BEHI ND THE PORTAL PLUG | F WATER IS REI NDJECTED BEH ND THE
PORTAL PLUG THERE MAY BE NO NET REDUCTI ON | N WATER LEVELS AND
SEEPAGE WOULD CONTI NUE. ON THE OTHER HAND, REI NJECTI ON OF THE WATER
BEHI ND THE | BEX- | RENE OR THE RESURRECTI ON PLUG MAY BE MORE

APPROPRI ATE PROVIDED I T DOES NOT LEAD TO UNACCEPTABLE LEVELS OF
CONTAM NATED SEEPACGE FROM THESE WORKI NGS TO THE NEI GHBORI NG REG ONAL
GROUND WATER BODI ES SUCH AS THE AREA ARCUND ELKHORN SHAFT,

LEADVI LLE S WATER SUPPLY. EPA RECOGNI ZES THAT TH S REI NJECTI ON
CONCEPT HAS MERIT AND WLL CONSIDER | T FURTHER DURI NG THE DESI GN
PHASE OF THE SELECTED REMEDY.

PUVPI NG AND TREATMENT

PROPCSAL.  ASARCO | DENTI FI ED AN ALTERNATI VE THAT WOULD | NCLUDE
TUNNEL PLUGAE NG CCOLLECTI ON BY PUVPI NG AND TREATMENT, AND DI SCHARGE.
ASARCO NOTED THAT RELATI VELY SI MPLE AND | NEXPENSI VE PUMPI NG WELLS
COULD BE COVPLETED IN THE OLD WORKI NGS AND THEN USED TO CONTROL
WATER LEVELS I N THE TUNNEL AND TO REMOVE WATER AT THE DESI RED RATE.
ASARCO ALSO NOTED THAT WATER CONTROL BY PUVPI NG |'S PRESENTLY BEI NG
PRACTI CED SUCCESSFULLY AT THE LEADVI LLE DRAI NAGE TUNNEL.

EPA RESPONSE. THESE CONCEPTS HAVE BEEN | NCORPORATED | N THE SELECTED
REMEDY. ONE DI FFERENCE | S THAT THE SELECTED REMEDY | NCORPCRATES A
SHAFT OR AN EXTRACTI ON WELL FOR PUVPI NG WATER FROM BEH ND THE PORTAL
PLUG | NSTEAD OF THE WELLS SUGGESTED BY ASARCO THE SHAFT COULD
SERVE A DUAL PURPCSE SINCE | T COULD PROVI DE AN EASY AND SAFE ACCESS
FOR CONSTRUCTI ON OF THE PORTAL PLUG AND ALSO BE USED FOR PUWPI NG
HOWEVER, EPA AGREES THAT THE ASARCO SUGCGESTI ONS HAVE MERIT AND W LL
CONTI NUE TO | NVESTI GATE THE PUVP VEELL | NSTALLATI ON ALTERNATI VE

DURI NG THE DESI GN PHASE OF THE SELECTED REMEDY.

PROPCSAL. LEADVI LLE CORPORATI ON ALSO PRCPCSED A PUVP- AND- TREATMENT
SYSTEM AS PART CF I TS REMEDY. TH S PROPOSAL | NCLUDES PUWPI NG OF
WATER FROM BEH ND THE RESURRECTI ON PLUG TREATMENT, AND DI SCHARCGE TO
Bl G EVANS GULCH WH LE M NI NG OPERATI ONS CONTI NUE.  WHEN M NI NG



CEASES, LEADVILLE CORPCRATI ON WOULD ALLOW WATER TO R SE BEHI ND THE PLUG

EPA RESPONSE. EPA HAS NOT SELECTED THI S COVPONENT OF LEADVI LLE
CORPCRATI ON' S REMEDY AS PART OF THE SELECTED REMEDY. EPA DCES NOT
ANTI Gl PATE THAT I T WLL BE NECESSARY TO PUVP AND TREAT WATER FROM
BEHI ND THE RESURRECTI ON PLUG. | F MONI TORI NG | NDI CATES THAT ADVERSE

| MPACTS ON GROUND WATER MAY OCCUR AS A RESULT OF THE REMEDY, PUMPI NG
AND TREATMENT MAY BE | MPLEMENTED AS A CONTI NGENCY, | F APPRCPRI ATE.
ALTHOUGH PUWVPI NG AND TREATMENT | S NOT PART OF THE REMEDY, LEADVILLE
CORPCORATI ON VAY ON I TS OMN | NI TI ATI VE PUMP AND TREAT | N ACCORDANCE
W TH ALL APPLI CABLE REGULATI ONS AS PART OF | TS M NI NG OPERATI ONS.

11. I NTERI M TREATMENT

PROPCSAL. HECLA PROPCSED THAT EPA CONSI DER PLUGGE NG AS PROPCSED BY
ASARCO, | N CONJUNCTI ON W TH AN | NTERI M TREATMENT SYSTEM REDUCED | N
SCOPE TO | NCLUDE BASI C LI ME ADDI TI ON AND A SETTLI NG POND FOLLOWED BY
DI SCHARGE TO THE DI VERSI ON CHANNEL.

EPA RESPONSE. TH' S PROPCSAL IS SIMLAR TO THE SELECTED REMEDY.
PUBLI C HEALTH AND ENVI RONMVENTAL ASSESSMENT

EPA RECEI VED EXTENSI VE CRI TI CAL COMMENT FROM ASARCO, HECLA, AND
RESURRECTI ON REGARDI NG THE " PUBLI C HEALTH AND ENVI RONVENTAL ASSESSMENT"
SECTION OF THE FS. THESE COMVENTS ARE SUMVARI ZED BELOW

1. HECLA COMMENTED THAT EPA FAI LED TO PERFCRM AN ENDANGERMENT
ASSESSMENT SUFFI Cl ENT TO SUPPCRT | TS PREFERRED ALTERNATI VE AS
REQUI RED BY EPA GU DANCE. RESURRECTI ON ALSO NOTED THAT AN
ENDANGERVENT ASSESSMENT WAS NOT PERFORMED.

EPA RESPONSE. UNDER EPA' S " GU DANCE ON FEASI BI LI TY STUDI ES UNDER
CERCLA, " DATED JUNE 1985, AN FS IS TO I NCLUDE A DI SCUSSI ON OF THE
NATURE AND EXTENT OF PROBLEMS AT A SITE, I NCLUDING THE TYPES OF
RELEASES, AFFECTED MEDI A, MOVEMENT OF CONTAM NATI ON, AND EXPOSURES.
THE " PUBLI C HEALTH AND ENVI RONMENTAL ASSESSMENT" SECTI ON COF THE FS
SERVES THI S FUNCTI ON. AN " ENDANGERMENT ASSESSMENT" | S PREPARED TO
SUPPORT AN ACTI ON UNDER SECTI ON 106 OF CERCLA, BUT IS NOT

NECESSARI LY PART OF AN FS. ON PACE 1-6 CF EPA'S " QU DANCE ON
FEASI BI LI TY STUDI ES UNDER CERCLA," I T IS NOTED THAT AN ENDANGERMENT
ASSESSMENT CAN BE PERFORVED AT ANY PO NT IN THE R/ FS PROCESS,

I NCLUDI NG AFTER THE FS | S COWPLETE.

2. THERE WERE NUMERQUS COMMENTS CRI Tl CAL OF THE OVERALL APPROACH AND OF
SPECI FI C ASPECTS OF THE "PUBLI C HEALTH AND ENVI RONVENTAL
ASSESSMENT. ".

EPA RESPONSE. AS QUTLI NED I N THE RECORD CF DECI SI ON, THE YAK TUNNEL
DI SCHARGES MORE THAN 200 TONS OF METALS PER YEAR THAT CONTRI BUTE TO
CONTAM NATI ON OF SURFACE WATER, GROUND WATER, AND SEDI MENTS. EPA
HAS SUFFI CI ENT BASI S TO SELECT A YAK TUNNEL CPERABLE UNI T REMEDY TO
ABATE TH S RELEASE. | N CONJUNCTI ON W TH FUTURE OPERABLE UNI TS, EPA
PLANS TO PREPARE AN ENDANGERMENT ASSESSMENT | N ACCORDANCE W TH ALL
APPL| CABLE GUI DANCE THAT W LL ADDRESS THE THREATS TO PUBLI C HEALTH
AND VELFARE AND THE ENVI RONMENT ASSOCI ATED W TH THE ENTI RE SI TE.

EPA ANTI CI PATES THAT TH S ENDANGERMENT ASSESSMENT W LL ADDRESS THE
MAJORI TY OF CONCERNS RAI SED BY COMMENTERS.

3. ASARCO PROVI DED | NFORVATI ON AND DATA ON AQUATI C LI FE AND AQUATI C
HABI TAT I N THE UPPER ARKANSAS Rl VER TO SUPPCRT | TS COMVENT THAT
RE- ESTABLI SHVENT AND MAI NTENANCE OF A PRCDUCTI VE TROUT FI SHERY
SHOULD BE THE CLEANUP GOAL FOR THE ARKANSAS RI VER



EPA RESPONSE. EPA WLL CAREFULLY EVALUATE TH S | NFORVATI ON AND
DATA, AS VELL AS | NFORVATI ON FROM OTHER SCQURCES, | N PREPARI NG THE
ENDANCGERVENT ASSESSMENT AND | N SUBSEQUENT COPERABLE UNI'T STUDI ES.

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

ASARCO, HECLA, LEADVILLE CORPCRATI ON, RESURRECTI ON AND OTHERS RAI SED
COWENTS AND CONCERNS ABQUT THE DEGREE OF APPENDI X C OF THE RECORD OF
DECI SI ON CONTAI NS MORE DETAI LED | NFORVATI ON ON ARARS.

1. ASARCO STATED THAT EPA DI D NOT COWVPLY WTH EPA' S "1 NTERI M GUI DANCE
ON COWVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS, " WH CH APPEARED | N THE AUGUST 27, 1987, FEDERAL
REG STER, W TH RESPECT TO THE TI M NG CF | DENTI FI CATI ON AND
CONSI DERATI ON OF ARARS.

EPA RESPONSE. THE PHASE | Rl REPCORT AND THE FS WERE RELEASED,
RESPECTI VELY, | N MAY AND JUNE 1987, BEFCORE EPA | SSUED THE | NTERI M
ARARS QU DANCE. NEVERTHELESS, EPA CONSI DERED ARARS DURI NG BOTH THE
REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY. THE PHASE | R
CONTAI NS A DI SCUSSI ON OF MAXI MUM CONTAM NANT LEVELS (MCLS) AND

AMBI ENT WATER QUALI TY CRI TERIA (AWX) AND | NCLUDES TABLES COVPARI NG
MCLS AND AWXC TO SI TE SAVPLI NG DATA. IN THE FS, EPA | DENTI FI ED A
RANCE OF ALTERNATI VES AND SCREENED THEM BASED ON FACTORS | NCLUDI NG
THEI R ANTI Cl PATED ATTAI NVENT COF ARARS.

2. TWD COMMENTERS DI SCUSSED CLEANUP GQOALS. HECLA QUESTI ONED WHAT THE
CLEANUP GOALS FOR THE ARKANSAS RI VER ARE (E. G, RESTORATION TO
PREM NI NG CONDI TI ON OR ACHI EVI NG HI GHEST QUALI TY AND PRACTI CABLY
ATTAI NABLE USE). HECLA ALSO STATED THAT EPA'S CLEANUP STANDARDS ARE
UNSUPPORTED BECAUSE THEY HAVE NO DI RECT RELEVANCE TO THE ULTI VATE
CLEANUP GOALS FOR THE ARKANSAS RI VER ~ ASARCO STATED THAT THE ARARS
SHOULD BE THOSE THAT ALLOW THE ARKANSAS TO ACHI EVE | TS H GHEST
DESI GNATED USE CLASSI FI CATI ON.

EPA RESPONSE. UNDER SECTI ON 121 OF SARA, EPA MUST SELECT REMEDI ES
THAT ASSURE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. TO THE
EXTENT THAT HAZARDOUS SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS W LL
REMAI N ONSI TE, THE REMEDY MJUST ATTAIN A LEVEL OR STANDARD OF CONTRCL
THAT AT LEAST ATTAINS FEDERAL AND STATE ARARS. EPA AND THE STATE
HAVE | DENTI FI ED CHEM CAL- SPECI FI C ARARS AS DI SCUSSED | N APPENDI X C
OF THE FS AND APPENDI X C OF THE RECORD CF DECI SION. THESE ARARS

| NCLUDE STATE WATER QUALI TY STANDARDS DESI GNATI NG USES OF THE
ARKANSAS RI VER FOR CLASS 1 COLD WATER AQUATI C LI FE, SECONDARY
CONTACT RECREATI ON, AND AGRI CULTURAL USES.

3. TWD COMMENTERS QUESTI ONED WHETHER | T WAS APPRCPRI ATE TO ESTABLI SH
ARARS FOR AN OPERABLE UNI T. RESURRECTI ON ASSERTED THAT | NTERACTI ON
BETWEEN SURFACE WATER AND GROUND WATER, COMVBI NED W TH THE
COWM NGLI NG OF CONTAM NANTS FROM NMAN- MVADE AND NATURAL SQOURCES
PRECLUDES THE ESTABLI SHVENT OF ARARS FOR THE OPERABLE UNIT. HECLA
STATED THAT I T I'S | NAPPROPRI ATE TO SET DI SCHARCGE LI M TATI ONS FOR THE
TREATMENT FACILITY I N THE ABSENCE OF A COVPLETE SI TE CLEANUP PROGRAM
SI NCE THE ULTI MATE EFFECT OF OTHER SOURCES ON WATER QUALI TY I N THE
ARKANSAS | S UNKNOWN.

EPA RESPONSE. UNDER SECTI ON 121 OF SARA, ARARS MUST BE ESTABLI SHED
FOR REMEDI AL ACTIONS. THI 'S REQUI REMENT APPLIES, EVEN | F THE
RESPONSE ACTI ON | S BEI NG CONDUCTED I N CPERABLE UNITS. | NTERACTI ONS
BETWEEN SURFACE WATER AND GROUND WATER AND THE NATURE AND EXTENT OF
CONTAM NATI ON MAY | NFLUENCE WH CH REQUI REMENTS ARE CONSI DERED ARARS,
BUT ARARS MUST STILL BE ESTABLI SHED. THE SELECTED REMEDY | NCLUDES
AN | NTERI M TREATMENT FACI LI TY FOR WH CH TECHNOLOGY- BASED EFFLUENT



LI M TATI ONS ARE AN ACTI ON- SPECI FIC ARAR.  THI'S OPERABLE UNIT I S
DESI GNED TO ADDRESS A MAJOR SOURCE OF CONTAM NATI ON | DENTI FIED I'N
THE PHASE | RI. THE EFFLUENT LI M TATI ONS W LL BE RE- EVALUATED WHEN
A MORE COVPREHENSI VE TREATMENT ALTERNATI VE | S DEVELCPED IN A
SUBSEQUENT OPERABLE UNIT.

ASARCO COMMVENTED THAT EPA FAI LED TO CONSI DER THE USE OF " ALTERNATE
CONTAM NANT LEVELS' AS CLEANUP STANDARDS PURSUANT TO SECTI ON
9621(D)(2)(B)(I1) OF CERCLA AS REQU RED BY EPA' S "I NTER M GUI DANCE
ON COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS. "

EPA RESPONSE. EPA ASSUMES THAT ASARCO REFERRED TO " ALTERNATE
CONCENTRATI ON LIM TS" AS DI SCUSSED | N THE CERCLA PROVI SI ON Cl TED.
TH' S PROVI SI ON REFERS TO ALTERNATE CONCENTRATI ON LIM TS FOR
HAZARDQUS CONSTI TUENTS | N GROUND WATER UNDER THE SOLI D WASTE

DI SPOSAL ACT. SINCE THE YAK TUNNEL OPERABLE UNIT IS NOT DESI GNED
AS A GROUND WATER CLEANUP MEASURE, EPA VIEWS THI S PROVI SI ON AS
NEI THER APPLI CABLE NOR RELEVANT AND APPRCPRI ATE.

ASARCO, HECLA, AND LEADVI LLE CORPORATI ON EXPRESSED CONCERN THAT THE
CLEANUP CRI TERI A DI D NOT FULLY CONSI DER SI TE- SPECI FI C CONDI TIONS I N
THE LEADVI LLE AREA. ASARCO NOTED THAT PURSUANT TO EPA'S "I NTER M
QU DANCE ON COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS, " ARARS | DENTI FI CATI ON DEPENDS ON THE SPECI FI C

CHEM CALS AT THE SITE, THE PARTI CULAR REMEDI AL ACTI ONS, AND SI TE
CHARACTERI STI CS.

EPA RESPONSE. UNDER THE | NTERI M ARARS GUI DANCE, REQUI REMENTS NAY
BE RELEVANT AND APPROPRI ATE | F THEY ADDRESS PROBLEMS OR S| TUATI ONS
SUFFI CI ENTLY SI M LAR TO THOSE ENCOUNTERED AT A CERCLA SI TE THAT
THEIR USE | S WELL SU TED TO THE PARTI CULAR SITE. TH S CAN BE
DETERM NED BY COVPARI NG THE CHARACTERI STI CS OF THE REMEDI AL ACTI ON,
THE HAZARDOUS SUBSTANCES IN QUESTI ON, OR THE PHYSI CAL Cl RCUMSTANCES
OF THE SITE. EPA AND THE STATE | DENTI FI ED ARARS FCR THE SPECI FI C
REMEDI AL ACTI ONS CONSI DERED FOR THI S CPERABLE UNIT. THE ARARS
RELATE TO CLEANUP OF METALS | N CONTAM NATED MEDI A ADDRESSED BY THI S
OPERABLE UNIT. EPA AND THE STATE TOOK | NTO ACCOUNT THE PHYSI CAL
CHARACTERI STI CS OF THE SI TE, | NCLUDI NG SURFACE WATER AND GROUND
WATER | NTERACTI ON AND THE LOCATI ON CF WETLANDS AND FLOCDPLAINS, AND
H STORI C RESCQURCES.

ASARCO STATED THAT I T CANNOT DETERM NE THE RELEVANCE CR
APPROPRI ATENESS OF MCLS AS AN ARAR UNTI L THE BOUNDARI ES OF THE
OPERABLE UNI T ARE DEFI NED, THE PO NTS OF EXPOSURE CQUTSI DE THE
BOUNDARY ARE DEFI NED, AND THE PO NT OF COVPLI ANCE | S | DENTI FI ED.

EPA RESPONSE. THE RATI ONALE FOR | DENTI FYI NG MCLS AS AN ARAR FCOR
SURFACE WATER IS DESCRIBED | N APPENDI X C. THE PATHWAYS OF EXPCSURE
TO METALS DI SCHARGED FROM THE YAK TUNNEL ARE DESCRI BED I N SECTI ON
Il OF THE RECORD OF DECI SION. EPA DOES NOT BELIEVE THAT IT IS
NECESSARY TO DEFI NE THE "BOUNDARI ES'" OF THE OPERABLE UNIT, AS AN
OPERABLE UNI T CONSI STS OF RESPONSE ACTIONS. FIGURES 5 AND 6 I N THE
RECORD OF DECI SI ON SHOW THE PROPOSED LOCATI ONS OF COVPONENTS OF THE
SELECTED REMEDY. SECTION 121 OF SARA DCES NOT PROVI DE FOR A "PO NT
OF COWVPLI ANCE' FOR ARARS, SO MCLS ARE CONSI DERED AMBI ENT STANDARDS
I N SURFACE WATER

ASARCO ASSERTED THAT EPA | GNOCRED THE USE OF | NSTI TUTI ONAL CONTROLS
I N PREVENTI NG USE OF GROUND WATER FCR DRI NKI NG WATER DOWNGRADI ENT
FROM THE YAK TUNNEL.

EPA RESPONSE. | NSTI TUTI ONAL CONTRCOLS WERE EVALUATED AS ALTERNATI VE
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ASARCO STATED THAT THE AWXC ARE NOT RELEVANT AND APPRCPRI ATE AS THEY
WOULD DI CTATE CLEANUP | N EXCESS OF BACKGROUND LEVELS. LEADVILLE
CORPORATI ON COMMENTED THAT BOTH MCLS AND AWC MAY NOT BE RELEVANT OR
APPROPRI ATE OR EVEN ATTAI NABLE G VEN THE POTENTI AL FOR H GHER
BACKGROUND LEVELS OF METALS I N M NERALI ZED AREAS. HECLA AND
RESURRECTI ON WERE ALSO CONCERNED ABQUT BACKGROUND LEVELS, AS WERE

ClI TI ZENS AT THE PUBLI C MEETI NG | N LEADVI LLE.

EPA RESPONSE. UNDER SECTI ON 121(D)(2) (A) OF SARA, REMEDI AL ACTI ONS
MJUST REQUI RE A LEVEL OR STANDARD OF CONTROL THAT AT LEAST ATTAI NS
AWXC WHERE SUCH REQUI REMENTS ARE RELEVANT AND APPROPRI ATE UNDER THE
Ol RCUMBTANCES OF THE RELEASE. SECTI ON 121(D)(2)(B) (1) DESCR BES THE
FACTORS THAT EPA MUST CONSI DER | N DETERM NI NG WHETHER AWQC ARE
RELEVANT AND APPROPRI ATE. TH'S DETERM NATI ON | S DESCRI BED | N
APPENDI X C OF THE RECORD OF DECI SION.  EPA HAS FOUND NO DATA
DOCUMENTI NG PREM NI NG METALS CONCENTRATI ONS | N CALI FORNI A GULCH OR
THE ARKANSAS R VER S| NCE EPA HAS NO DATA DOCUVENTI NG PREM NI NG
WATER QUALI TY, EPA COULD NOT CONCLUDE THAT THE AWXC WOULD REQUI RE
CLEANUP | N EXCESS OF BACKGROUND LEVELS. EPA RECOGNI ZES THAT

NONPO NT SOURCES OF METALS, SOME OF WH CH MAY BE NATURALLY

OCCURRI NG, MAY | NFLUENCE WHETHER OR NOT CLEANUP GOALS CAN BE
REACHED.

ASARCO PRESENTED GEOCHEM CAL MODELI NG AND | NFORVATI ON ON THE RED DOG
ORE DEPCSI T I N ALASKA AND SUGGESTED THAT PREM NI NG WATER QUALI TY WAS
I N EXCESS OF CERTAIN MCLS AND AWXC. AT THE PUBLIC MEETING MR WLL
BEACH ALSO NOTED A COVPARI SON BETWEEN THE RED DOG DEPCSI T AND THE

LEADVI LLE M NI NG DI STRI CT AND ASKED | F RED DOG WERE A SUPERFUND SI TE.

EPA RESPONSE. EPA RECOGNI ZES THAT SURFACE AND GROUND WATER QUALI TY
I N CERTAI N M NERALI ZED AREAS DCES NOT MEET MCLS AND AWXC EVEN THOUGH
NO LAND DI STURBANCE HAS OCCURRED. THE AREA AROUND THE RED DOG
DEPOSI T |'S ONE EXAMPLE. RED DOG HAS NOT BEEN DES|I GNATED AS A
SUPERFUND SI TE. UNDER SECTI ON 104(C) (3) (A) OF SARA, EPA CANNOT
REMEDI ATE A RELEASE OR THREAT OF RELEASE OF A NATURALLY OCCURR NG
SUBSTANCE | N | TS UNALTERED FORM OR ALTERED SOLELY THROUGH NATURALLY
OCCURRI NG PROCESSES OR PHENOVENA, UNLESS A PUBLI C HEALTH OR

ENVI RONVENTAL EMERGENCY EXI STS THAT W LL NOT OTHERW SE BE ADDRESSED
IN A TIMELY MANNER ~ THE CALI FORNI A GULCH SI TE CAN BE DI STI NGUI SHED
FROM RED DOG | N THAT THE LEADVI LLE AREA HAS BEEN EXTENSI VELY ALTERED
BY M NI NG AND M NERALS PROCESSI NG ACTI VI TI ES FOR MORE THAN 125 YEARS.

NEVERTHELESS, EPA RECOGNI ZES THAT ESTABLI SHVENT OF CLEANUP LEVELS IN
M NERALI ZED AREAS POSES SPECI AL CHALLENGES. FOR THI'S REASON, EPA IS
CURRENTLY STUDYI NG THI' S | SSUE AND PLANS TO SCLICI T | NPUT FROM THE
PUBLI C.

ASARCO PERFORMED EQUI LI BRI UM GECCHEM CAL CALCULATI ONS TO DEMONSTRATE
THAT PREM NI NG SURFACE AND GRCUND WATER QUALI TY CONTAI NED ELEVATED
METAL CONCENTRATI ONS.

EPA RESPONSE. EPA ACKNOALEDGES THE GEOCCHEM CAL MODELI NG PERFORMED
BY ASARCO. HOWEVER, THE EQUI LI BRI UM GECCHEM CAL CALCULATI ONS
PERFORMED BY ASARCO ARE | NAPPROPRI ATE FOR DETERM NI NG PREM NI NG
BACKGROUND LEVELS. THE "TOTAL" NATURAL SYSTEM | S VERY SELDOM I N
EQUI LI BRI UM AND THE WATER QUALITY I'S A FUNCTI ON OF COVPLEX TI ME
DEPENDENT REACTI ONS AND THE VARI QUS TYPES OF ROCK AND SO L THAT THE
WATER MAY ENCOUNTER. THE METAL VALUES PREDI CTED BY ASARCO COULD AT
BEST ONLY BE USED TO | NDI CATE UPPER LIM TS FCR A FEW LOCALI ZED
POCKETS OF SLOW MOVI NG GROUND WATER
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HECLA ASSERTS THAT EPA ADVOCATES ADCPTI ON OF AQUATI C LI FE STANDARDS
TO RESTORE OR MAI NTAI'N FI SH PCPULATI ON | N CALI FORNI A GULCH W THOUT
ANY EVI DENCE THAT FI SH SURVI VED THERE UNDER PREM NI NG CONDI Tl ONS.

EPA RESPONSE. THE AWQC ARE ESTABLI SHED TO PROTECT FRESHWATER

AQUATI C LI FE, NOT JUST FI SH. EPA PLANS TO CONDUCT A USE

ATTAI NABI LI TY ANALYSI S OF CALI FORNIA GULCH IN A FUTURE CPERABLE UNI' T
TO DETERM NE WHAT USES, | NCLUDI NG AQUATI C HABI TAT, MNAY BE

APPROPRI ATE FOR CALI FORNI A GULCH.

ASARCO COMVENTED THAT THE STATE S "BASI C STANDARDS' ARE NOT

APPL| CABLE AS CLEANUP STANDARDS BELOW BACKGROUND LEVELS CR TO THAT
PORTI ON OF EXI STI NG METALS LEVELS I'N ENVI RONMVENTAL MEDI A THAT IS
ATTRI BUTABLE TO NATURAL BACKGROUND.

EPA RESPONSE. UNDER SECTION 3.1.11 OF THE BASI C STANDARDS AND
METHODOLOA ES, THE STATE' S "BASI C STANDARDS' APPLY TO | NTRODUCTI ON
OF " SUBSTANCES ATTRI BUTABLE TO HUVAN- | NDUCED DI SCHARGES' TO WATERS
OF THE STATE (5 CCR 1002-8). THESE STANDARDS ARE NOT LI M TED BY
BACKGROUND LEVELS.

ASARCO AND LEADVI LLE CORPCRATI ON QUESTI ONED WHETHER AQUATI C WATER
QUALI TY CRI TERI A ARE APPROPRI ATE CLEANUP STANDARDS SI NCE AQUATI C
SPECI ES CAN ADAPT TO H GHER CONCENTRATI ONS OF METALS. ASARCO STATED
STATE WATER QUALI TY STANDARDS REFLECT LOCAL ACCLI MATI ON OF TROUT TO
METALS.

EPA RESPONSE. STATE WATER QUALI TY STANDARDS THAT REFLECT AN

ACCLI MATI ON FACTOR ARE NOT NECESSARI LY MORE APPROPRI ATE THAN FEDERAL
WATER QUALI TY CRITERIA.  FIRST, BOTH THE FEDERAL AND STATE WATER
QUALI TY CRI TERI A/ STANDARDS TAKE | NTO ACCOUNT, TO SOME DEGREE, THE
FACT THAT ACCLI MATI ON MAY | NFLUENCE TOLERANCE OF AQUATI C ORGANI SMB
TO SOVE METALS. SECOND, SEVERAL FACTORS NORMALLY | NFLUENCE
TOLERANCE OF AQUATI C ORGANI SM5 TO METALS, SO THE FACT THAT SOVE
SPECI ES MAY BE MORE TCOLERANT TO A FEW METALS BECAUSE CF PRI OR

ACCLI MATI ON SHOULD NOT BE OVEREMPHASI ZED. THI RD, PRI OR ACCLI MATI ON
HAS BEEN REPCRTED TO | NFLUENCE TOLERANCE TO A FEW METALS BUT

ACCLI MATI ON MAY HAVE NO | NFLUENCE ON TOLERANCE TO SEVERAL METALS
COWON I N THE CALI FORNI A GULCH AND ARKANSAS RIVER.  FI NALLY, STATE
STANDARDS | N SOME SEGVENTS OF THE ARKANSAS RI VER ARE MORE STRI NGENT
THAN THE FEDERAL CRI TERI A, NOT LESS STRI NGENT.

ASARCO SUGGESTED THAT CLEANUP OF THE YAK TUNNEL DI SCHARGE COULD
RESULT IN FI SH KI LLS RESULTI NG FROM EXPOSURE OF NONACCLI MATED FI SH
TO PER ODI C RUNCFF FROM OTHER HI GHLY M NERALI ZED AREAS.

EPA RESPONSE. AQUATI C ECOSYSTEMS ARE DYNAM C SYSTEMS THAT ARE

I NFLUENCED BY A MULTI TUDE OF FACTCRS. THE REMOVAL OF ONE SQURCE COF
METALS, EVEN THOUGH | T | S CONSI DERED A PRI NCI PAL SOURCE, |S NOT

LI KELY TO PRESENT AN ABRUPT SHOCK FACTCR BECAUSE OF RESI DUAL METALS
I N SEDI MENTS AND OTHER MEDI A.  THERE ARE ALSO SEVERAL OTHER SOURCES
OF METALS I N THE AREA THAT WOULD REDUCE THE LI KELI HOOD OF
DEVELOPMENT COF A NONACCLI MATED SEGMVENT COF THE FI SH POPULATI ON.

PRI OR ACCLI MATI ON MAY | NFLUENCE THE TCOLERANCE TO ONLY A FEW METALS
IN THE SYSTEM NOT TO ALL. FISH WLL GENERALLY MOVE QUT CF A

PARTI CULAR STREAM SECTI ON | F THE ENVI RONMVENTAL CONDI TI ONS ARE

QUTSI DE OF THEI R PREFERENCE RANGES.

ASARCO SUGGESTED THAT AWX ARE S| GNI FI CANTLY MORE STRI NGENT THAN
NECESSARY TO RE- ESTABLI SH AND PROTECT AQUATI C LI FE I N THE ARKANSAS
Rl VER DOMSTREAM FROM THE CONFLUENCE W TH CALI FORNI A GULCH AND ARE
THEREBY OVERPROTECTI VE. ASARCO FURTHER NOTED THAT THE AWXC W LL BE
MORE STRI NGENT THAN NECESSARY BECAUSE THEY ARE CALCULATED TO PROTECT
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95 PERCENT COF FRESHWATER AQUATI C SPECI ES FROM TOXI C EFFECTS.

EPA RESPONSE. EPA DI SAGREES WTH THI S COMVENT. AS DI SCUSSED ABOVE,
EPA | DENTI FI ED THE AWQC AS AN ARAR I N ACCCRDANCE W TH STATUTCRY
REQUI REMENTS. NEVERTHELESS, EPA PLANS TO UNDERTAKE FURTHER WORK
DURI NG FUTURE RI/ FS ACTI VI TI ES TO DETERM NE WHETHER OR NOT | T WOULD
BE APPRCPRI ATE TO REFI NE THI S ARAR I N SUBSEQUENT OPERABLE UN TS.

EPA DI SAGREES THAT AWQC ARE MORE STRI NGENT THAN NECESSARY | N TERVS
OF THE PERCENT OF SPECI ES THAT THE STANDARDS ARE DESI GNED TO
PROTECT. AQUATI C SPECI ES EXH BIT A WDE RANGE OF SUSCEPTI BI LI TY TO
TOXICATY AND I T I S APPROPRI ATE TO PROTECT SENSI Tl VE SPECI ES.

ASARCO COMMENTED THAT THE AWXC ARE H GHLY | NFLUENCED BY DATA FCR
SPECI ES MORE SENSI TI VE THAN THE BROWN TROUT AND BENTH C

MACRO NVERTEBRATE COVMUNI TI ES WH CH ARE FCUND | N STREAMS W TH
ELEVATED METALS CONCENTRATI ONS.

EPA RESPONSE. THE AWQC, | N GENERAL, ARE NOT H GHLY | NFLUENCED BY
DATA FOR SPECI ES MORE SENSI Tl VE THAN THE BROMN TROUT AND LOCAL
BENTH C MACRO NVERTEBRATE COVMUNI TI ES. | N MOST CASES, THE AWXC ARE
BASED ON DATA FROM A RANGE OF SPECI ES, | NCLUDI NG FI SH, BENTHI C
MACRO NVERTEBRATES, AND PLANTS. ALSO THE CRI TERI A ARE BASED ON A
LARCE DATA SET WHENEVER APPROPRI ATE DATA ARE AVAI LABLE.

ASARCO STATED THAT I T IS | MPCSSI BLE TO ESTABLI SH NUMERI CAL  CLEANUP

GOALS TO PROTECT FI SHERI ES BECAUSE OF LI M TED DATA ON METALS

TOXIC TY | N RESI DENT SPECI ES. ASARCO ALSO NOTED THAT THERE | S

I NSUFFI CI ENT DATA ON ACUTE AND CHRONI C TOXI G TY TO RESI DENT SPECI ES
TO RECALCULATE THE WATER QUALITY CRI TERIA ON A SI TE SPECI FI C BASI S.

EPA RESPONSE. THE DATA BASES AVAI LABLE TO AND USED BY THE

SCl ENTI STS WHO ESTABLI SHED THE FEDERAL AWXC AND STATE STANDARDS ARE
NOT ANY LESS APPROPRI ATE FOR THE ARKANSAS RI VER THAN FOR NMANY OTHER
S| TE- SPECI FI C LOCATI ONS.  THE SCI ENTI FI C COVMMUNI TY, AS A RULE, WOULD
LI KE SI TE- SPECI FI C DATA WHENEVER POSSI BLE TO USE AS A BASI S FOR

MAKI NG DECI SIONS.  HOWNEVER, | T IS CERTAINLY PGOSSI BLE AND ACCEPTABLE
TO MAKE DECI SI ONS USI NG THE BEST SET OF AVAI LABLE DATA. EPA AND THE
STATE OF COLCORADO MAY CONSI DER ADDI TI ONAL SI TE- SPECI FI C STUDI ES TO
REFI NE CLEANUP GOALS.

ASARCO COMMVENTED THAT CLEANUP CRI TERI A SHOULD BE BASED ON DI SSOLVED
METALS CONCENTRATI ONS AND THAT THERE |'S NO GOOD REASON TO USE THE
TOTAL RECOVERABLE OR ACI D SCLUBLE ANALYTI CAL METHODS UPON WHI CH THE
AWC ARE BASED.

EPA RESPONSE. METALS OF CONCERN AT THE CALI FORNI A GULCH SI TE MNAY
EXIST IN A VAR ETY OF FORV5, AND DEFI NI TI VE | NFORMATI ON ON THE
RELATI VE TOXICI TIES OF THE DI FFERENT FORVS | S NOT ALWAYS AVAI LABLE.
THEREFORE, NO SI NGLE AVAI LABLE ANALYTI CAL PROCEDURE IS KNOM TO
ACCURATELY REFLECT TOXICI TY FOR A RANGE OF SPECI ES UNDER VARYI NG
ENVI RONVENTAL CONDI TI ONS.  THE AWXC WERE FORVERLY EXPRESSED | N TERVS
OF TOTAL RECOVERABLE METALS (EPA WATER QUALITY CRITERI A 1980 AND
1986), BUT MORE RECENTLY, EPA HAS BASED THE AWQC ON THE ACI D SOLUBLE
ANALYTI CAL METHOD. THE ADVANTAGES OF USI NG THE ACI D SCLUBLE

ANALYTI CAL METHOD ARE PRESENTED | N MORE RECENT WATER QUALI TY

CRI TERI A DOCUMENTS ( FOR EXAMPLE, LEAD AND CADM UM AWQC DOCUMENTS,
1984). THE TOTAL RECOVERABLE MEASUREMENT | S PROBABLY TOO RI GOROUS

I N SOVE S| TUATI ONS BECAUSE | T MAY MEASURE SOME FORMB OF METALS, SUCH
AS LEAD OCCLUDED I N M NERALS AND CLAYS, THAT ARE NOT TOXI C AND ARE
NOT LI KELY TO BECOVE TOXI C UNDER NATURAL CONDI TIONS.  ON THE OTHER
HAND, DI SSOLVED METALS CONCENTRATI ONS MAY EXCLUDE SOVE FORNVS OF
METALS, SUCH AS CARBONATE AND HYDROXI DE PRECI Pl TATES, THAT COULD BE
TOXI C OR BECOME TOXI C UNDER NATURAL CONDI TIONS. AT THE CALI FORNI A



@QULCH SITE, THERE COULD BE A SI GNI FI CANT PORTION CF THE TOXI C OR
POTENTI ALLY TOXI C FORVS OF SOMVE METALS THAT WOULD BE REMOVED DURI NG
THE FI ELD COLLECTI ON OF A SAMPLE TO BE ANALYZED FOR DI SSOLVED
METALS. THEREFCORE, THE DI SSOLVED METALS PROCEDURE COULD

UNDERESTI MATE THE TOXI G TY OF THE AQUATI C SYSTEM

19. HECLA QUESTI ONED WHAT HABI TAT LI M TATI ONS M GHT PREVENT THE ARKANSAS
RI VER FROM ACH EVI NG | TS HI GHEST QUALI TY AND PRACTI CABLY ATTAI NABLE
USE.

EPA RESPONSE. [|IN I TS COMVENTS ON THE FS AND PROPCSED REMEDI AL
ACTI ON PLAN, ASARCO PRESENTED | NFORVATI ON ON THE PHYSI CAL HABI TAT
FOR TRQUT OF THE ARKANSAS Rl VER DOMSTREAM FROM CALI FORNI A GULCH
AND CONCLUDED THAT HABI TAT QUALITY IS M XED, BUT THAT SOME AREAS
APPEAR TO BE GOOD TO VERY GOCD. EPA PLANS TO UNDERTAKE FURTHER
ASSESSMENT OF AQUATI C HABI TAT | N SUBSEQUENT OPERABLE UNI TS.

20. ASARCO RECOMMENDED THAT THE RE- ESTABLI SHVENT AND MAI NTENANCE OF A
PRODUCTI VE TRQUT FI SHERY SHOULD BE THE CLEANUP GOAL. ASARCO
PROPCSED, AS AN ALTERNATI VE TO NUMERI CAL CLEANUP STANDARDS, A
Bl OLOG CALLY- BASED APPROACH TO RE- ESTABLI SH AND MAI NTAI N WATER
QUALI TY THAT SUPPORTS A PRODUCTI VE TROUT FI SHERY. ASARCO SUGGESTED
USI NG A TRQUT HABI TAT EVALUATI ON MODEL TO DEFI NE THE CARRYI NG
CAPACI TY FOR VARI QUS RI VER SEGQVENTS. TH S MODEL COULD BE USED TO
DERI VE TROUT PCPULATI ON GOALS FOR THE VARI QUS SEGVENTS. CLEANUP CF
SOURCES WOULD BE PHASED TO ACH EVE A PREDETERM NED DEGREE OF
CLEANUP, W TH ELI M NATI ON OF SOURCES OF THE METALS AND USE OF THE
MOST COST- EFFECTI VE METALS REMOVAL STRATEG ES FI RST.  THE SUCCESS
OF THE CLEANUP WOULD BE MEASURED BOTH BY BI OMONI TCRI NG AND BY
ANNUAL PCPULATI ON ESTI MATES. ONCE THE ACCEPTABLE TROUT PCPULATI ON
LEVELS WERE REACHED, STREAM STANDARDS COULD BE ESTABLI SHED AND USED
FOR COVPLI ANCE MONI TORI NG

EPA RESPONSE. EPA AGREES W TH THE CONCEPT OF A Bl OLOd CAL APPRQOACH
TO MEASURE THE SUCCESS OF CLEANUP MEASURES. UNDER SECTION 121(D) OF
SARA, REMEDI AL ACTI ONS MUST ASSURE PROTECTI ON OF HUVAN HEALTH AND
THE ENVI RONMENT. EPA PLANS TO USE Bl OMONI TORI NG AND BI OLOG CAL
SAMPLI NG AS PART OF THE REMEDI AL ACTI ON | N SUBSEQUENT OPERABLE UNI TS
TO ENSURE THAT THE REMEDI AL ACTI ON | S PROTECTI VE. EPA DCES NOT VI EW
TH S AS A SUBSTI TUTE FOR NUMERI CAL CLEANUP GOALS THAT ARE NECESSARY
FOR DESI GN AND | MPLEMENTATI ON OF REMEDI ES.

21. THERE WAS LI TTLE PUBLI C COMVENT ON LOCATI ON- SPECI FI C CR
ACTI ON- SPECI FI C ARARS.  TWD COMMENTERS -- THE DEPARTMENT COF THE
| NTERI CR AND THE COLORADO HI STCRI CAL SOCI ETY -- EMPHASI ZED THE
H STORI CAL SI GNI FI CANCE OF THE YAK TUNNEL.

EPA RESPONSE. AS DI SCUSSED | N APPENDI X C OF THE RECORD OF DECI SI ON,
THE REQUI REMENTS COF THE NATI ONAL H STORI C PRESERVATI ON ACT W LL BE FOLLOWED.

COsTS

1. ALPENGLOW EXCURSI ONS AND MR ED MOATS OF LEADVI LLE QUESTI ONED HOW
THE COST ESTI MATES FOR THE ALTERNATI VES CONSI DERED, PARTI CULARLY
THE PROPCSED ALTERNATI VE, WERE DER VED.

EPA RESPONSE. CERCLA, THE NCP, AND EPA' S "GUJ DANCE ON FEASI BI LI TY
STUDI ES UNDER CERCLA, " DATED JUNE 1985, DESCRI BE HOW COST ESTI MATES
ARE TO BE DEVELOPED. THESE ESTI MATES | NCLUDE BOTH CAPI TAL COSTS AND
COSTS FOR COPERATI ONS AND MAI NTENANCE FOR THE ENTI RE PERI OD DURI NG
VWH CH SUCH ACTIVITIES WLL BE REQU RED. | N ACCORDANCE W TH EPA

QU DANCE, COSTS ARE ESTI MATED BASED ON VENDCR ESTI MATES, ESTI MATES
FOR SI M LAR PRQJECTS, AND STANDARD COSTI NG GU DANCE. THE COST



ESTI MATES FOR ALTERNATI VES FOR THE YAK TUNNEL OPERABLE UNI T ARE
REFERENCED I N THE COST APPENDI XES OF THE FS. THE YAK TUNNEL
REHABI LI TATI ON COST ESTI MATES WERE BASED ON TI ME AND MATERI AL

ESTI MATES AND EXPER ENCE I N M NES I N CANADA AND THE WESTERN UNI TED
STATES. THE COST ESTI MATE FOR THE SELECTED REMEDY | S SET FORTH I N
APPENDI X B OF THE RECORD CF DECI SI ON.

ALPENGLOW EXCURSI ONS, MR MOATS, AND MR FRANK PADEN CF LEADVI LLE
QUESTI ONED HOW COSTS COULD BE ESTI MATED FOR A REMEDI AL ACTI ON THAT
WOULD | NCLUDE OPERATI ONS AND MAI NTENANCE "IN PERPETUI TY.". THESE
CONCERNS RANGED FROM | NCREDULI TY AT THE TI MEFRAME BEI NG CONSI DERED
TO CONFUSI ON ABOUT HOW COSTS COULD BE ESTI MATED | NTO AN ENDLESS
FUTURE. THE DEPARTMENT OF THE | NTERI OR AND HECLA ALSO QUESTI ONED
WHETHER THE LONG TERM COSTS ASSCCI ATED W TH TREATMENT | N PERPETUI TY
HAD BEEN ADEQUATELY CONSI DERED.

EPA RESPONSE. "IN PERPETU TY' MEANS FOREVER. HOWEVER, BECAUSE THE
REMEDY WOULD LEAVE CONTAM NANTS ONSI TE, EPA MUST REVI EW THE REMEDI AL
MEASURES NO LESS OFTEN THAN EACH 5 YEARS. THUS, EPA COULD | MPLEMENT
A NEW TECHNOLOGY AT SOME FUTURE DATE TO M NI M ZE OR ELI M NATE THE
NEED FOR PERPETUAL TREATMENT. PERPETUAL COSTS WERE CALCULATED
THROUGH THE USE OF A PRESENT- WORTH ANALYSIS.  UNDER EPA GUI DANCE,

TH S TYPE OF ANALYSI S | S USED TO EVALUATE EXPENDI TURES THAT OCCUR
OVER DI FFERENT TI ME PERI CDS BY DI SCOUNTI NG ALL FUTURE COSTS TO A
COWON BASE YEAR, USUALLY THE PRESENT. TO CONDUCT THE ANALYSI S,
ASSUMPTI ONS MUST BE MADE ABCQUT THE DI SCOUNT RATE AND THE PER OD COF
PERFORVANCE. THE PER OD OF PERFCRVANCE FCR PERPETUAL TUNNEL

MAI NTENANCE AND TREATMENT IS INFINITY. THROUGH USE OF APPRCPRI ATE
MATHEVATI CAL EQUATI ONS, THE PRESENT VALUE OF PERFORVANCE | NTO

I NFI NI TY CAN BE CALCULATED. | T MJUST BE RECOGNI ZED, HONEVER, THAT
TH S VALUE | S NOT THE TOTAL COST OF THE ALTERNATI VE.

ALPENGLOW EXCURSI ONS, THE LAKE COUNTY ENVI RONMENTAL TASK FORCE, MR
CARVEL STQUT, MR ROBERT DECHANT, HECLA, THE STATE COF COLORADO, AND
AVDAG QUESTI ONED DETAI LS ON COST AND Tl ME ESTI MATES FCR

REHABI LI TATI NG THE YAK TUNNEL.

EPA RESPONSE. COST ESTI MATES FOR TUNNEL REHABI LI TATI ON WERE MADE
BASED ON PROFESSI ONAL JUDGVENT BY ENG NEERS EXPERI ENCED | N TUNNELI NG
AND | N TUNNEL REHABI LI TATI ON. DATA ON THE TUNNEL CONDI TI ONS

PROVI DED BY ASARCO WERE USED AS THE BASI S FOR THE COST ESTI MATES.
BASED ON CURRENT KNOWLEDGE OF THE TUNNEL, | T WAS ESTI MATED THAT MORE
THAN 8, 000 FEET WOULD REQUI RE TI MBER OR STEEL SET REHABI LI TATI ON

IN ADDI TI ON, A 20 PERCENT CONTI NGENCY FACTOR WAS | NCLUDED TO ALLOW
FOR REHABI LI TATI ON OF JUNCTI ONS W TH LATERALS.

ALPENGLOW EXCURSI ONS SUGCGESTED THAT THERE NMAY BE EXTENSI VE COST AND
SCHEDULE OVERRUNS.

EPA RESPONSE. EPA SHARES THI' S CONCERN ABQUT COST AND SCHEDULE
OVERRUNS AND W LL WORK TO ENSURE THAT REMEDI AL ACTION | S BOTH

EXPEDI TI QUS AND COST- EFFECTI VE. PRI CR TO AND DURI NG REMEDI AL

DESI G\, THE PRQJECT SCHEDULE AND COST ESTI MATES W LL BE REVI ENED AND
REVI SED, | F APPRCPRI ATE.

MR DECHANT, MR STQUT, HECLA, AND THE DEPARTMENT OF THE | NTERI OR
COMMENTED THAT THE COST ESTI MATES FOR ALTERNATIVES 5 AND 7 WERE TQO
LOW PARTI CULARLY FOR OPERATI ON AND MAI NTENANCE FOR WATER TREATMENT
(ALTERNATI VE 5) COSTS, CAPI TAL, OPERATI ONS AND MAI NTENANCE FOR
PLUGE NG TREATMENT ( ALTERNATI VE 7), AND SLUDGE DI SPCSAL. THE
DEPARTMENT OF THE | NTERI OR SUGGESTED FURTHER EVALUATI ON OF RECHARCE
REDUCTI ON CPTI ONS TO REDUCE THE LONG TERM COSTS OF TREATMVENT AND
SLUDGE DI SPOSAL.
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EPA RESPONSE. THE COST ESTI MATES WERE DEVELOPED | N ACCORDANCE W TH
EPA GU DANCE USI NG THE BEST AVAI LABLE | NFORVATI ON.  FURTHER

REFI NEMENT OF COST ESTI MATES MAY OCCUR DURI NG REMEDI AL DESI GN.  THE
SELECTED REMEDY | NCORPCRATES TUNNEL PLUGGE NG SEEPAGE CONTROL, AND

WATER CONTROL MEASURES TO M NI M ZE THE NEED FOR WATER TREATMENT AND
SLUDGE DI SPOSAL. DURI NG THE DESI GN PHASE, A MORE DETAI LED

EVALUATI ON OF THE WATER CONTROL ASPECTS WLL BE COVPLETED.

MR E. H QUEENER OF LEADVI LLE ASKED I F THE CONSUVER WOULD HELP PAY
FOR THE CLEANUP.

EPA RESPONSE. AS DESCRI BED I N THE RECORD CF DECI SI ON, EPA HAS FI LED
AN ACTI ON AGAI NST PARTI ES RESPONSI BLE FOR SI TE CONTAM NATI ON,

I NCLUDI NG THE YAK TUNNEL DI SCHARGE. EPA |'S SEEKI NG TO HAVE

RESPONSI BLE PARTI ES UNDERTAKE AND BEAR THE COSTS OF CLEANUP. EPA
MAY ALSO UNDERTAKE THE REMEDY | TSELF USI NG THE SUPERFUND AND SEEK
RECOVERY OF | TS COSTS FROM RESPONSI BLE PARTIES. | F RESPONSI BLE
PARTI ES PAY FOR THE CLEANUP, CONSUMERS MAY EVENTUALLY | NDI RECTLY
CONTRI BUTE TO CLEANUP COSTS THROUGH HI GHER PRI CES CR OTHER MEANS.
TO THE EXTENT THAT THE SUPERFUND | S NOT REI MBURSED BY RESPONSI BLE
PARTI ES, THOSE TAXPAYERS WHO CONTRI BUTE TO THE SUPERFUND WOULD BEAR
THE COST.

AVDAG COMVENTED ON THE APPRCPRI ATENESS OF THE SLUDCE DI SPCSAL COSTS,
PARTI CULARLY | F THE SLUDGE | S A HAZARDOUS MATERI AL.

EPA RESPONSE. THE SELECTED REMEDY | NCLUDES PLUGGE NG SEEPACE
CONTROL, AND WATER CONTROL MEASURES THAT W LL SUBSTANTI ALLY DECREASE
THE AMOUNT OF ANY SLUDCGE PRCDUCED. TO THE EXTENT THAT THE | NTERIM
TREATMENT FACI LI TY GENERATES SLUDGE, | T WLL BE STORED CR DI SPCSED
OF I N ACCORDANCE W TH THE ARARS DESCRI BED I N APPENDI X C OF THE
RECORD OF DECISION. I T IS DI FFI CULT TO ESTI MATE | NTERI M SLUDGE

DI SPOSAL COSTS W TH PRECI SI ON UNTI L FURTHER | NFORMATI ON ABOUT THE
QUANTI TY AND CHARACTERI STI CS OF THE SLUDCE | S AVAI LABLE.

AVDAG QUESTI ONED THE ADEQUACY OF | NSURANCE COST ESTI MATES IN THE FS.

EPA RESPONSE. THE ANNUAL OPERATI ON AND MAI NTENANCE COSTS PRESENTED
IN APPENDI X L OF THE FS | NCLUDE A LI NE | TEM FOR | NSURANCE, TAXES,
AND LI CENSES. THI'S LINE | TEM COVERS TYPI CAL ACCI DENT | NSURANCE AND
LOCAL TAXES. |IN ADDI TION, THE COSTS FCR LI CENSES MAY BE M NI VAL AS
FEDERAL, STATE, AND LOCAL PERM TS ARE NOT REQUI RED FOR ACTI ONS
CONDUCTED ENTI RELY ONSI TE.  AS SUCH, EPA BELI EVES THAT THE 2 PERCENT
LI NE | TEM ESTI MATE | S REASONABLE.

MR CROCKER COMMVENTED THAT FOCUS ON THE YAK TUNNEL | MPLI ES THAT
COMVBI NATI ONS OF YAK TUNNEL AND TAI LI NG PI LE CLEANUPS, WH CH COULD BE
LESS COSTLY, ARE DI SM SSED OUT- OF- HAND. HE STATED THAT CORRECT
LEAST- COST PROCEDURE WOULD REQUI RE THAT | NCREMENTAL COSTS BE EQUATED

ACROSS CONTROL MEASURES W THI N AN OPERABLE UNI T AND ACRCSS CPERABLE UNITS.

EPA RESPONSE. A REMEDY NMAY BE CONDUCTED | N CPERABLE UNI'TS, PROVI DED
THE RESPONSE ACTI ON | S COST- EFFECTI VE AND CONSI STENT WTH A
PERVANENT REMEDY. AS DI SCUSSED PREVI QUSLY, THE SELECTED REMEDY
MEETS BOTH OF THESE REQUI REMENTS. G VEN THE DI SCRETE NATURE OF THE
RESPONSE ACTI ON, EPA DOES NOT BELI EVE THAT SI MULTANEQUS

CONSI DERATI ON OF RESPONSE ACTI ONS FOR TAI LINGS PILES OR OTHER SI TE
FEATURES WOULD RESULT I N A MORE COST- EFFECTI VE REMEDY. THE SELECTED
REMEDY PROVI DES A FLEXI BLE APPRQOACH TO | NTEGRATI ON W TH FUTURE
OPERABLE UNI TS.

MR CROCKER ALSO COMMVENTED THAT, ASI DE FROM SLUDGE DI SPCSAL, EPA
SUPPLI ED NO QUANTI TATI VE TREATMENT OF THE COST ASSOCI ATED W TH THE



ENVI RONMVENTAL | MPACTS OF | TS CONSI DERED ALTERNATI VES.

EPA RESPONSE. EPA EVALUATED ALTERNATI VES AND SELECTED A REMEDI AL
ACTION TO M NI M ZE ENVI RONMVENTAL | MPACTS ASSOCI ATED W TH THE
SELECTED REMEDY. FOR EXAMPLE, THE REMEDY | NCLUDES A MONI TORI NG
PROGRAM AND CONTI NGENCY MEASURES TO | DENTI FY AND M Tl GATE ANY

| MPACTS. I N ADDI TI ON, EPA | DENTI FI ED LONG AND SHORT- TERM | MPACTS
ASSOCI ATED W TH THE SELECTED REMEDY. THE COSTS FOR THESE MEASURES
ARE | NCLUDED I N THE COST OF THE ALTERNATI VE THROUGH ALTERNATI VES
DEVELOPMENT AND DESI GN AND SI TI NG FACTCRS.

11. LEADVI LLE CORPCRATI ON COMVENTED THAT | TS PROPCSAL OR THE ASARCO
PROPOSAL SHCOULD BE | MPLEMVENTED | F El THER PROVI DES A LESS COSTLY ALTERNATI VE.

EPA RESPONSE. UNDER CERCLA, THE NCP, AND EPA GUI DANCE, EPA MJST
EVALUATE THE EFFECTI VENESS AND | MPLEMENTABI LI TY OF EACH ALTERNATI VE,
AS VELL AS I TS COST. ANY ALTERNATI VE SELECTED MJST MEET THE

REQUI REMENTS OF SECTI ON 121 OF SARA. EPA CANNOT SI MPLY SELECT THE
LEAST COSTLY ALTERNATI VE | DENTI FI ED.

12. HECLA COMMENTED THAT EPA' S FLAWED REMEDY SELECTI ON PROCESS LED I T TO
| GNORE LONG TERM NAI NTENANCE COSTS AND THAT, AS A RESULT, THE
SELECTI ON PROCESS | S LEGALLY DEFECTI VE.

EPA RESPONSE. AS DI SCUSSED ABOVE, EPA CALCULATED THE COSTS OF
LONG- TERM CPERATI ON AND NMAI NTENANCE DURI NG THE DETAI LED ANALYSI S COF
ALTERNATI VES. EPA ALSO EVALUATED THE PRESENT VALUE OF THESE
ALTERNATI VES. THE SELECTED REMEDY HAS THE POTENTI AL TO M NI M ZE
LONG- TERM MAI NTENANCE REQUI REMENTS.

13. HECLA ASSERTED THAT THE COST- EFFECTI VENESS ANALYSI S REQUI RED BY THE
NCP MANDATES EPA TO CONSI DER COSTS I N TERVE OF REMEDI ES THAT MEET
APPL| CABLE OR RELEVANT CLEANUP GQOALS. HECLA FURTHER STATED THAT EPA
MJUST ESTABLI SH REASONABLE CLEANUP GQOALS SO THAT COST FACTORS MAY BE
G VEN THE DETAI LED ANALYSI S THEY DESERVE I N LI GHT OF THE MOST
EFFECTI VE TECHNOLOGY FOR OBTAI NI NG THESE GOALS. HECLA CONCLUDED
THAT EPA FAI LED TO SET REASONABLE CLEANUP GOALS AND STANDARDS FCR
THE CALI FORNI A GULCH SI TE.

EPA RESPONSE. UNDER SECTI ON 121 OF SARA, EPA MUST SELECT REMEDI AL
ACTI ONS THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. I N
ADDI TI ON, AS DI SCUSSED ABOVE, REMEDI AL ACTI ONS THAT LEAVE ANY
HAZARDQUS SUBSTANCES, POLLUTANTS, OR CONTAM NANTS ONSI TE MJST ATTAI N
ARARS AT THE COWVPLETI ON OF THE REMEDI AL ACTION. TH S IS THE DEGREE
OF CLEANUP REQUI RED BY STATUTE. |IN THE FS, EPA ANALYZED BOTH COST
AND ARARS ATTAI NVENT AS REQUI RED BY SARA AND THE NCP IN THE I NI TI AL
SCREENI NG AND DETAI LED ANALYSI S OF ALTERNATI VES. SECTION VI AND
APPENDI X C OF THE RECORD CF DECI SI ON DESCRI BE HOW THE SELECTED
REMEDY MEETS THESE REQUI REMENTS.

14. MR LARRY TANGLEN AND MR HENRY HARELSON QUESTI ONED | F EPA HAD
ESTI MATED COSTS FOR ALTERNATIVES 5 AND 7 AND | F THE COSTS | NCLUDED
TREATMENT PLANT OPERATI ON AND MAI NTENANCE, | NCLUDI NG SLUDGE
DI SPOSAL.

EPA RESPONSE. THE ESTI MATED COST FOR ALTERNATI VES 5 AND 7 ARE
PRESENTED I N THE YAK TUNNEL FS. SLUDCE DI SPCSAL COSTS ARE | NCLUDED
IN THE ESTI MATES. THE ESTI MVATED COST OF THE SELECTED REMEDY | S
PRESENTED I N THE RECORD OF DECI SI ON.

TECHNI CAL | SSUES I N THE FS AND PRCPCSED PLAN

COWENTERS RAI SED TECHNI CAL | SSUES AND CONCERNS REGARDI NG | NFORVATI ON



CONTAI NED I N THE FS AND PRCPCSED REMEDI AL ACTI ON PLAN.

1. THE DEPARTMENT OF THE | NTERI OR STATED THAT | T HAS | NFORVATI ON
| NDI CATI NG THAT THE GEOLOA CAL FAULTS SHOMN I N THE FS FI GURES AND
DI SCUSSED I N THE TEXT WERE M SLABELED.

EPA RESPONSE. S. F. EMMONS, THE CECLOA ST WHCSE 1886 AND 1927
STUDI ES OF THE LEADVI LLE AREA ARE CONSI DERED THE MOST COVPLETE AND
ACCURATE, WAS THE SOURCE FOR THE | NFORVATION USED IN THE FS. EPA
WOULD BE | NTERESTED | N STUDYI NG ANY ADDI TI ONAL | NFORNVATI ON THE
DEPARTMENT HAS FOR THE LEADVI LLE AREA

2. SEVERAL COWMMENTERS, | NCLUDI NG ALPENGLOW EXCURSI ONS, THE LAKE COUNTY
ENVI RONMENTAL TASK FORCE, AND HECLA WERE CONCERNED THAT EPA HAS
LI M TED DATA ON THE CONDI TI ON OF THE YAK TUNNEL AND THE HYDROLOGY COF
THE SI TE.

EPA RESPONSE. THE YAK TUNNEL FS USED ALL | NFORVATI ON AVAI LABLE FROM
EXI STI NG SQURCES AND OBTAI NABLE FROM ASARCO.  SOVE OF THE

| NFORVATI ON PRESENTED BY ASARCO | N THEI R RESPONSE TO THE FS HAS BEEN
USED | N DEVELCPMENT OF THE SELECTED REMEDY. ADDI TI ONAL | NFORVATI ON
ON THE CONDI TI ON OF THE YAK TUNNEL AND HYDROLOGY CF THE SI TE WLL BE
COLLECTED DURI NG THE REMEDI AL DESI GN PHASE.

3. MARSH & ASSOCI ATES QUESTI ONED THE ABSENCE OF ANY RADI ONUCLI DE
| NVESTI GATI ON AT THE CALI FORNIA GULCH SI TE | N GENERAL, AND AT THE
YAK TUNNEL | N PARTI CULAR

EPA RESPONSE. RADI ONUCLI DES W LL BE | NVESTI GATED | N A SUBSEQUENT
OPERABLE UNIT.

4. HECLA PO NTED OUT THE UNCERTAI NTI ES CONCERNI NG SURFACE WATER AND
M NE HYDROLOGY RELATI NG TO THE YAK TUNNEL AND NOTED THAT THESE
UNCERTAI NTI ES MUST BE TAKEN | NTO ACCOUNT | N REMEDY SELECTI ON AND
DEVELOPMENT COF COST ESTI MATES.

EPA RESPONSE. EPA ACKNOALEDGES THAT THE GECQLOGY AND HYDROLOGY OF

THE YAK TUNNEL AREA ARE COVPLEX AND THAT UNCERTAI NTI ES EXI ST. EPA
HAS TAKEN A CONSERVATI VE APPRQOACH | N DEVELCPI NG THE SELECTED REMEDY.
A MONI TORI NG PROGRAM AND CONTI NGENCY PLANS ARE | NTEGRAL PARTS OF

TH S REMEDY. ADDI TI ONAL DATA WLL BE OBTAI NED DURI NG THE REMEDI AL
DESIGN TO M NI M ZE THE UNCERTAI NTI ES ASSCCI ATED W TH | MPLEMENTATI ON
OF THE SELECTED REMEDY. UNCERTAI NTI ES WERE TAKEN | NTO ACCOUNT

DURI NG DEVELCPMENT AND SELECTI ON OF REMEDI ES AND | N COST CALCULATI ONS.

5. HECLA STATED THAT DUE TO THE LACK OF GROUND WATER DATA FOR THE
TUNNEL, MANY OF EPA'S CONCLUSI ONS I N THE FS AND PROPOSED PLAN
"CANNOT BE SUPPORTED BY FACT.". ASARCO PO NTED QUT THAT "LI M TED
DATA WERE AVAI LABLE TO EPA" AND THAT "THE EFFECT THAT PARTI AL
PLUGE NG MAY HAVE ON THE M NE WORKI NGS AND SEEPAGE CANNOT BE
PREDI CTED RELI ABLY.". ON THE OTHER HAND, ASARCO ALSO STATED THAT
THERE | S EXTENSI VE DATA ON THE UNDERGROUND WORKI NGS AND THAT FUTURE
STUDI ES AND ADDI TI ONAL DATA ARE NOT NECESSARY.

EPA RESPONSE. EPA AGAI N ACKNOALEDGES THE COWPLEX NATURE OF THE YAK
TUNNEL SYSTEM HOWEVER, ALL AVAI LABLE GROUND WATER DATA AND

EXTENSI VE HI STORI CAL | NFORVATI ON ON THE YAK TUNNEL WERE USED TO
DEVELOP A CONCEPTUAL MODEL OF THE GROUND WATER SYSTEM ASSCCI ATED
WTH THE YAK TUNNEL. EPA BELI EVES THAT TH S MODEL WAS SUFFI CI ENT TO
DEVELCP AND EVALUATE REMEDI AL ALTERNATI VES. THE SELECTED REMEDY
ACCOUNTS FOR POTENTI AL LI M TATIONS | N THE MODEL AND CONTI NGENCY
PLANS HAVE BEEN DEVELOPED | N CASE UNANTI Cl PATED PROBLEMS OCCUR



BASED ON REVI EW OF | NFORVATI ON MADE AVAI LABLE BY ASARCO AND OTHER
PARTI ES, EPA BELI EVES ADDI TI ONAL | NFORVATI ON W LL BE NECESSARY TO
COVPLETE THE DESI GN OF THE SELECTED REMEDY. THE MATERI AL MADE
AVAI LABLE BY ASARCO IS | NCOWPLETE AND DOES NOT ALWAYS | NCLUDE

| NFORVATI ON ON M NE WORKI NGS LOCATI ON RELATI VE TO THE SURFACE.
THERE | S VERY LITTLE, |F ANY, | NFORVATI ON ON ROCK CONDI TI ONS, BOTH
FROM A STRENGTH OR GROUND WATER FLOW PO NT CF VI EW

THE STATE OF COLORADO NOTED A REFERENCE | N SECTION 3 OF THE FS THAT,
DUE TO THE LACK OF DATA, CONTAM NATI ON CF DEEP GROUND WATER SYSTEMS
I'S NOTr CONS|I DERED. THE STATE WOULD PREFER THAT A SHORT DI SCUSSI ON
OF THE | MPLI CATIONS OF TH S EXCLUSI ON ON THE FS BE | NCLUDED.

EPA RESPONSE. THE FLOODED M NE ZONES OF THE YAK TUNNEL NAY
CURRENTLY CONTRI BUTE CONTAM NATED GROUND WATER TO THE DEEP GROUND
WATER SYSTEM LOCATED EAST OF THE PENDRY FAULT. EPA EVALUATED THE
EFFECTS OF ALTERNATI VES CONSI DERED I N THE DETAI LED ANALYSI S SECTI ON
OF THE FS ON THE DEEP GROUND WATER SYSTEM AND FOUND THAT M NI MAL

| NCREASES I N FLOWTO TH S SYSTEM WOULD OCCUR.

THE STATE OF COLORADO COMMENTED THAT THE STATEMENT I N SECTION 8 COF
THE FS THAT THERE "SHOULD BE AN | MPROVEMENT | N FI SH HABI TAT AS A
RESULT OF A CLEANUP' | S UNSUBSTANTI ATED. THE STATE WOULD PREFER A
MORE DETAI LED QUALI TATI VE AND QUANTI TATI VE ASSESSMENT OF THE

ANTI Cl PATED AQUATI C HABI TAT | MPROVEMENTS.

EPA RESPONSE. TO THE EXTENT THAT WATER CHEM STRY IS A LI M TING
FACTOR FOR AQUATI C LI FE, ANY | MPROVEMENT | N WATER QUALI TY SHOULD
RESULT IN AN | MPROVEMENT | N AQUATI C HABI TAT. FURTHER | NFORVATI ON ON
AQUATI C LI FE AND POTENTI AL HABI TATS W LL BE ADDRESSED I N FUTURE

CALI FORNI A GULCH SI TE STUDI ES.

THE DEPARTMENT OF THE | NTERI OR COMMVENTED THAT THE FS IS DI VORCED
FROM SURFACE MATERI ALS DEPCSI TED I N AND ALONG CALI FORNI A GULCH.  THE
DEPARTMENT NOTED THAT RELEASE OF TREATED WATER TO CALI FORNI A GULCH
MAY AFFECT DOMNSTREAM CONDI TI ONS FAVORABLY COR ADVERSELY.

SPECI FI CALLY, | T WAS STATED THAT TREATED WATER MAY FLUSH ACCUMULATED
PRECI PI TATE FROM THE STREAVBED AND THAT WATER- SEDI MENT | NTERACTI ONS
WOULD | NCREASE DI SSOLVED METAL CONCENTRATI ONS THROUGH ADSCRPTI ON,
AND WOULD CERTAI NLY | NCREASE TOTAL METAL CONCENTRATI ONS. THE
DEPARTMENT FURTHER NOTED THAT TREATED WATER WOULD | MPROVE THE

QUALI TY OF GROUND WATER I N THE ALLUVI AL AQU FER

EPA RESPONSE. EPA RECOGNI ZES THAT CHEM CAL | NTERACTI ONS W LL OCCUR
BETWEEN THE TREATED WATER DI SCHARGED FROM THE | NTERI M TREATMENT
PLANT AND THE GULCH SEDI MENTS. HOWEVER, THE SELECTED REMEDY W LL
SI GNI FI CANTLY REDUCE THE TOTAL METAL LOAD TO THE CALI FORNI A GULCH
SYSTEM AND, THUS, WLL CONSTI TUTE A KEY COVPONENT I N THE OVERALL

SI TE REMEDY. NEVERTHELESS, EPA RECOGNI ZES THAT REMOBI LI ZATI ON MAY
BE GREATLY AFFECT THE QUALITY OF SHALLOW GROUND WATER AND SURFACE
WATER ALONG CALI FORNI A GULCH.  ADDI TI ONAL | NFORNMATI ON CONCERNI NG
REMOBI LI ZATI ON OF METALS |'S BEI NG ANALYZED AS PART OF THE PHASE I
R REPORT FOR THE CALI FORNI A GULCH SI TE.

HECLA COMMENTED THAT THE FS | GNORES THE | NSTI TUTI ONAL | SSUES

ASSOCI ATED W TH OPERATI NG TREATMENT AND DI SPCSAL FACILITIES IN
PERPETUI TY. HECLA ALSO STATED THAT THE FS | GNORED SLUDGE DI SPOSAL
AND ASSERTED THAT THE REMEDY WOULD | NCREASE RATHER THAN DECREASE THE
AMOUNT OF HAZARDOUS WASTE | N THE ENVI RONVENT.

EPA RESPONSE. EPA | S AWARE OF THE PROBLEMS | NVOLVED W TH A REMEDI AL
ACTI ON THAT MJUST BE OPERATED I N PERPETU TY. EPA HAS MODIFIED I TS
REMEDY TO I NCLUDE TUNNEL PLUGE NG WHI CH WLL M N M ZE THE AMOUNT CF
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SLUDGE REQUI RI NG DI SPCSAL AND ELI M NATE THE NEED FOR PERPETUAL
TUNNEL MAI NTENANCE. EPA DI SAGREES THAT THE REMEDY W LL | NCREASE THE
AMOUNT OF HAZARDOUS WASTE | N THE ENVI RONVENT. THE TUNNEL DI SCHARGE
NOW DI STRI BUTES METALS W DELY THROUGHOUT THE ENVI RONVENT AND

CONTRI BUTES TO W DESPREAD CONTAM NATI ON.  BOTH THE PREFERRED
ALTERNATI VE AND THE SELECTED REMEDY PROVI DE FOR COLLECTI ON,
TREATMENT, AND DI SPOSAL OF SLUDGE, WHI CH WLL CONTAIN AND M NI M ZE
DI SPERSI ON OF METALS | N THE ENVI RONMENT. THE QUESTI ONS RAI SED BY
HECLA REGARDI NG | MPLEMENTATI ON OF THE REMEDY HAVE BEEN ADDRESSED I N
THE RECORD OF DECI SION.  EPA HAS FI LED AN ACTI ON UNDER CERCLA

SEEKI NG TO HAVE DEFENDANTS | MPLEMENT AND MAI NTAI N THE REMEDY.

EPA' S HAZARDQUS WASTE RESEARCH LABCRATCRY COMVENTED THAT BACKFI LLI NG
M NE VO DS WTH A PERVEABLE MATERI AL SUCH AS M NE TAI LI NGS CR QUARRY
ROCK, AS DI SCUSSED | N PART | N ALTERNATI VE 1, WOULD NOT | SOLATE THE
SULFI DE ZONES FROM CONTACT W TH WATER NOR WOULD | T NECESSARI LY
REDUCE THE QUANTI TY OF WATER MOVI NG THROUGH THE M NE VO DS. | T WAS
FURTHER COMMENTED THAT ONLY | F THE M NE VO DS WERE FI LLED WTH AN

| MPERVEABLE MATERI AL WOULD THI S APPROACH BE EFFECTI VE.

EPA RESPONSE. EPA AGREES W TH THE ABOVE CONTENTION. | T WAS FCR
THAT REASON THAT THE BACKFI LLI NG BY MEANS OTHER THAN A TYPE OF
CONCRETE WERE REJECTED DURI NG THE DEVELOPMENT COF ALTERNATIVES I N THE
FS. IN THE I NI TI AL SCREENI NG OF ALTERNATIVES, | T WAS FURTHER
RECOGNI ZED THAT EVEN BACKFI LLI NG W TH GRQUT MAY NOT BE TECHNI CALLY
FEASI BLE, IN THAT I T MAY NOT BE POSSIBLE TO FILL ALL THE M NE VA DS.

THE DEPARTMENT OF THE | NTERI CR COMMVENTED THAT THE EFFECT OF SURFACE
SQOLI DS, WH CH CAN BE WASHED | NTO THE GULCH DURI NG RUNCFF PERI ODS,
HAS NOT BEEN CONS|I DERED CAREFULLY.

EPA RESPONSE. EPA AGREES THAT SURFACE SOLI DS (SUCH AS M NE WASTES,
TAILINGS, AND SO LS) CAN BE WASHED | NTO CALI FORNI A GULCH. THESE
WLL BE ADDRESSED | N A SUBSEQUENT CPERABLE UNIT.

THE STATE OF COLORADO REQUESTED THAT THE | NFORVATI ON CONCERNI NG
VWETLANDS ( PARAGRAPH 3, PAGE 8-22) BE CLARIFIED. THE STATE NOTED
THAT THERE APPEARS TO BE M SI NFORVATI ON ON PLANT TOXI CI TY AND
REMOBI LI ZATI ON OF METALS; PLANTS THAT ARE METAL- TOLERANT EXCLUDE COR
ENCAPSULATE METAL | ONS AND, THEREFORE, ARE NOT AFFECTED BY METAL
CONCENTRATI ONS. THE STATE ALSO STATED METAL UPTAKE OFTEN OCCURS | N
ACI DI C CONDI TI ONS, AND SO THE REMOBI LI ZATI ON STATEMENT IS CONFUSI NG

EPA RESPONSE. SOVE WETLAND PLANTS THAT ARE METAL- TOLERANT ACTI VELY
EXCLUDE METALS FROM TRANSFER | NTO ROOT AND LEAF STRUCTURES. OTHER
WETLAND PLANTS UPTAKE METAL | ONS, STORING THEM I N RHI ZOVE AND ROOT
STRUCTURES AND SEASONALLY TRANSLOCATI NG THEM TO ABOVEGROUND
VEGETATI VE STRUCTURES. SIM LARLY, SOVE PLANTS BIND THE | ONS TO
ORGANI C MOLECULES W THI N THE PLANT STRUCTURE AND | ONS ARE

| MBI LIZED I N TH'S MANNER. | N GENERAL, EVI DENCE COF PLANT TOXICQ TY
HAS BEEN LI NKED TO METAL CONCENTRATI ONS I N THE LEAF MATERI AL
ELEVATED BEYOND SOVE THRESHOLD LEVEL, THE LATTER DEPENDENT ON THE
PLANT SPECI ES AND OTHER | ONS PRESENT. THUS, | N METAL- TOLERANT
PERENNI AL SPECI ES THAT TRANSLOCATE METAL | ONS, OVER SEVERAL SEASONS
| ON ACCUMULATI ON | N LEAF TI SSUE MAY EXCEED THE TOLERANCE LIMT.

METAL UPTAKE BY PLANTS FREQUENTLY OCCURS UNDER ACI DI C CONDI TI ONS
BECAUSE METAL | ONS ARE MORE AVAI LABLE I'N SO L- WATER SOLUTI ONS.
METAL | ONS ARE RELEASED FROM EXCHANCE SITES IN CRGANI C SO L
SUBSTRATES AND ARE DI SSOLVED FROM PRECI PI TATED FORVS UNDER ACI DI C
CONDI TI ONS. REMOBI LI ZATI ON THUS REFERS TO MOVEMENT FROM THE SO L
SUBSTRATE, RATHER THAN MOVEMENT OUT OF THE PLANTS.



13.

14.

15.

16.

17.

THE STATE OF COLORADO COMMENTED THAT APPENDI X | OF THE FS STATES
THAT GROUND WATER FLOW AWAY FROM THE M NED AREA WOULD BE ATTENUATED.
THE STATE QUESTI ONED WHETHER THI S STATEMENT | S SUBSTANTI ATED AND
SUGGESTED THAT, G VEN THE LACK OF SPECI FI C KNOALEDGE ABQUT GROUND
WATER MOVEMENT | N THE AREA, STATEMENTS ABOUT GROUND WATER SHOULD BE

QUALI FI ED.

EPA RESPONSE. THE NONM NERALI ZED GEQLOG C FORVATI ONS | N THE
NORTHERN PORTI ON OF THE LEADVI LLE M NI NG DI STRI CT CONTAI N

S| GNI FI CANT QUANTI TI ES OF CARBONATE MATERI ALS (LI MESTONE) THAT WLL
BUFFER ACI DI C WATER THAT M GHT FLOW NORTH FROM THE M NE WORKI NGS.
THEREFORE, | T IS UNLI KELY ANY LOW PH WATER WOULD AFFECT THE GROUND
WATER IN THE UPPER EVANS GULCH AREA. ACI DI C WATER THAT WOULD FLOW
TOMRD UPPER CALI FORNI A GULCH WOULD BE ATTENUATED BY NONM NERALI ZED
GEOLOA C FORVATI ONS. FURTHERMORE, THE SELECTED REMEDY | NCORPORATES
A MONI TORI NG PROGRAM TO DETECT CONTAM NANT M GRATI ON AND CONTI NGENCY
MEASURES TO DEAL WTH THI' S M GRATI ON SHOULD | T OCCUR AND BE JUDGED
TO POSE A HEALTH OR ENVI RONMENTAL RI SK.

THE STATE OF COLORADO NOTED THAT THE ASSUVPTI ON THAT ROASTED WASTE
COULD BE NON- ACI D GENERATI NG (PACE 5-23 OF THE FS) MAY BE | N ERROR
BASED ON DATA FROM THE EAGLE M NE. THE STATE SUGGESTED THAT THI S
STATEMENT BE REVI SED TO | NDI CATE THAT SI TE- SPECI FI C TESTI NG WOULD BE
USED TO DETERM NE THE NATURE OF THE MATERI AL.

EPA RESPONSE. SPECI FI C OXI DATI ON PROCESSES WOULD BE DESI GNED TO
FULLY OXI DI ZE THE PYR TI C MATERI ALS UNDER CONSI DERATI ON AND PRCDUCE
A NON- ACl D GENERATI NG WASTE. |F TH'S OPTION | S PURSUED, LABCRATORY
TESTI NG WOULD BE UNDERTAKEN TO CONFI RM DESI GN CRI TERI A OF THE

OXI DATI ON PROCESS.

THE STATE ALSO COMMENTED THAT THE SCREENI NG OF ALTERNATI VES SHCOULD
CONSI DER THE | MPACTS AND HAZARDS ASSOCI ATED W TH THE | MPLEMENTATI ON
OF THOSE ALTERNATI VES (I.E., ROOF FALLS OR CONTACT W TH SLI MES

DURI NG TUNNEL REHABI LI TATIQN). THE STATE NOTED THAT SUCH

CONSI DERATI ONS COULD BE | MPORTANT | N THE SCREENI NG PROCESS AND
CERTAI NLY MJST BE CONSI DERED | N THE DESI GN OF THE PREFERRED
ALTERNATI VE.

EPA RESPONSE. CONSTRUCTI ON- RELATED RI SKS WERE CONSI DERED | N THE
DETAI LED ANALYSI S PORTION (SECTION 8) OF THE FS. EPA AGREES THAT
SAFETY CONDI TI ONS MUST BE TAKEN | NTO ACCOUNT DURI NG REMEDI AL DESI GN.

AVDAG COMVENTED ON THE TECHNI CAL ADEQUACY OF THE HI GH DENSI TY SLUDGE
(HDS) / | ON- EXCHANGE TREATMENT SYSTEM | N DEALI NG W TH CHANGES TO
I NFLUENT CONDI TI ONS.

EPA RESPONSE. EPA' S PROPCSED REMEDY HAS BEEN MODI FI ED TO | NCLUDE AN
| NTERI M TREATMENT SYSTEM SO HDS TREATMENT W LL NOT BE USED.

ADDI TI ONAL  YAK TUNNEL FLOW AND CHEM STRY | NFORVATI ON W LL BE

OBTAI NED DURI NG THE REMEDI AL DESI GN PHASE. EPA AGREES THAT

ADDI TI ONAL WORK | S REQUI RED TO DESI GN A TREATMENT SYSTEM THAT W LL
PROPERLY PERFCRM UNDER ALL Cl RCUVBTANCES.

AVDAG STATED THAT EPA' S PROPCSED REMEDY DI D NOT ADEQUATELY ADDRESS
SURGE EVENTS.

EPA RESPONSE. EPA DI SAGREES WTH THI S COMVENT.  BOTH ALTERNATI VES 5
AND 7 | NCORPORATED PROVI SI ONS FCR PONDS TO COLLECT SURGES THAT COULD
OCCUR DURI NG TUNNEL REHABI LI TATI ON OR AFTER | MPLEMENTATI ON OF THE
REMEDY. EPA' S SELECTED REMEDY | NCLUDES CONSTRUCTI ON OF SURCGE PONDS
PRI CR TO ANY ENTRY | NTO THE TUNNEL. I N ADDI TI O\, THE PLACEMENT CF
THREE PLUGS WTHI N THE YAK TUNNEL WLL VI RTUALLY REMOVE THE
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POTENTI AL FOR SURGES AFTER THE PLUGS ARE CONSTRUCTED.

AVDAG STATED THAT OXI DATI ON OF SULFI DES W LL CONTI NUE TO BE A
PROBLEM UNLESS CONDI TI ONS ARE MODI FI ED TO REDUCE THE CONTACT OF
ATMOSPHERI C OXYGEN W TH SULFI DES.

EPA RESPONSE. EPA AGREES AND HAS SELECTED A REMEDY THAT WLL

| NCLUDE A PLUGGE NG COVPONENT. PLUGE NG WLL M NIM ZE THE AMOUNT CF
SULFI DE OXI DATI ON, ALTHOUGH SOVE SULFI DES ARE EXPECTED TO REMAI N
ABOVE THE EQUI LI BRI UM GROUND WATER LEVEL AFTER PLUGGE NG

AVDAG COMMVENTED THAT W TH PLUGE NG THE GROUND WATER FLOW PATH MAY
| NCREASE, AND THAT PLUGG NG MAY SI GNI FI CANTLY | NFLUENCE GROUND WATER
CHEM STRY.

EPA RESPONSE. THE SELECTED REMEDY W LL | NFLUENCE GROUND WATER

CHEM STRY AND FLOW HOWEVER, | T IS NOT EXPECTED TO RESULT I N
UNACCEPTABLE GROUND WATER CONTAM NATI ON | N NEI GHBORI NG GROUND WATER
REG ONS.  AS AN ADDI Tl ONAL SAFEGUARD, THE SELECTED REMEDY | NCLUDES A
MONI TORI NG NETWORK TO SAMPLE WATER CHEM STRY AND GROUND WATER LEVELS
IN AND AROUND THE FLOODED M NE ZONES. | F GROUND WATER | MPACTS ARE

| DENTI FI ED, CONTI NGENCY PUMP- AND- TREAT MEASURES W LL BE | MPLEMENTED.

AMDAG STATED THAT THE EQUATI ONS G VEN BY STUMM AND MORGAN (1981) DO

NOT REFLECT THE TI ME CHEM STRY OF ACI D GENERATI ON FROM | RON SULFI DE

OXI DATI ON AND PRESENTED AN UNPUBLI SHED PAPER BY SULLI VAN, REDDY, AND
YELTON (1987).

EPA RESPONSE. EPA APPRECI ATES THE ADDI TI ONAL | NFORVMVATI ON PROVI DED
BY AMDAG  RATE REACTI ON CALCULATI ONS WOULD ONLY BE RELEVANT DURI NG
THE | NI TI AL STAGES CF THE ACI D M NE DRAI NAGE FORVATI ON. HOWEVER,
THE SYSTEM HAS ALREADY REACHED THE STATE OF ACI D GENERATI ON.

LEADVI LLE CORPORATI ON AGREED THAT THE DI AMOND/ RESURRECTI ON PLUG
WOULD REDUCE TUNNEL DI SCHARGE FROM THE YAK PORTAL BY 20 PERCENT.
HOMNEVER, LEADVI LLE CORPORATI ON STATED THAT MODELI NG UNDERTAKEN ON

| TS BEHALF | NDI CATED THAT THE METAL MASS LOADI NG WOULD PROCBABLY

| NCREASE RATHER THAN DECREASE AS SUGGESTED | N APPENDI X B OF THE FS.
ACCORDI NG TO LEADVI LLE CORPORATI ON, THI'S WOULD BE DUE TO (1)

ELI M NATI ON OF THE BUFFERI NG CAPACI TY OF WATER FROM THE RESURRECTI ON
AREA, AND (2) LOSS OF DILUTION BY TH S WATER.  LEADVI LLE CORPORATI ON
SUGGESTED THAT THESE TWO EFFECTS SHOULD BE TAKEN | NTO ACCOUNT WHEN
THE PROPCSED TREATMENT PLANT MOVES FROM THE CONCEPTUAL TO THE DESI GN
PHASE.

EPA RESPONSE. EPA AGREES THAT THE RESURRECTI ON PLUG ALONE, BY

CUTTI NG OFF ENTRY OF THE H GHER PH WATER TO THE TUNNEL, COULD REDUCE
THE AMOUNT OF SLUDGE PRECI PI TATI ON | N THE UNDERGROUND WORKI NGS AND,
HENCE, | NCREASE THE METAL LOADS AT THE PCRTAL. HOWEVER, THE
SELECTED REMEDY EMPLOYS AT LEAST TWD ADDI TI ONAL PLUGS LOCATED
DOMNGRADI ENT FROM THE RESURRECTI ON PLUG AND HENCE WOULD PREVENT ANY
| NCREASED METAL LOAD FROM EXI TING THE TUNNEL. FURTHERMORE, THE
TOTAL AMOUNT OF METAL THAT IS DI SSOLVED FROM THE M NERALI ZED ROCK
WOULD DECREASE AS SULFI DE ROCK WOULD BE | NUNDATED BY RI SI NG GRCUND
WATER.

ALPENGLOW EXCURSI ONS AND MR RASMUSSEN QUESTI ONED HOW THE SLUDGE
BY- PRODUCT FROM THE TREATMVENT PLANT WOULD BE DI SPCSED CF.

EPA RESPONSE. SLUDGE FROM THE | NTERI M TREATMENT FACI LI TY WLL BE
STORED I N THE SURGE PONDS ON AN | NTERI M BASIS. A PERVANENT DI SPCSAL
OPTION WLL BE | MPLEMENTED | N CONJUNCTI ON W TH A FUTURE OPERABLE
UNIT.



23. ALPENGLOW EXCURSI ONS QUESTI ONED WHAT KI ND OF PROVI SI ONS WOULD BE
MADE FOR PERI CDS OF MALFUNCTI ON OR DOMNTI ME DUE TO FLOODS,
BREAKDOMS, COR HUVAN ERROR.  HECLA ALSO COMMVENTED ON THE POTENTI AL
FOR TREATMENT PLANT UPSETS.

EPA RESPONSE. THE SURGE PONDS WLL BE USED TO ALLOW SUFFI Cl ENT
STORAGE CAPACI TY FOR SHORT- TERM REPAI R OF THE TREATMENT PLANT.

WELL- TRAI NED OPERATI NG PERSONNEL WLL M NI M ZE OPERATI ONAL M STAKES,
AND A PREVENTI VE MAI NTENANCE PROGRAM AND PROPER PLANT DESI GN AND
CONSTRUCTI ON WLL M NI M ZE BREAKDOMNS. THE PONDS W LL BE PROTECTED
FROM A 100- YEAR FLOOD BY A SYSTEM BYPASS AND THE PLANT WLL BE
LOCATED QUTSI DE THE FLOODPLAI N AREA.

24. ALPENGLOW EXCURSI ONS ASSERTED THAT THE YAK TUNNEL, PARTS OF WH CH
WERE CONSTRUCTED 100 YEARS AGO, WOULD NOT ACCOVMODATE MODERN M NI NG
EQU PMENT. MR ROBERT DECHANT FELT THAT MANY COF THE M NI NG
TECHNI QUES DI SCUSSED IN THE FS WOULDN T BE FEASI BLE FOR THE YAK TUNNEL.

EPA RESPONSE. THE TUNNEL WAS CONSTRUCTED TO BE A NOM NAL 8 FEET
SQUARE I N SI ZE AND TO ACCOVWODATE A LOCOMOTI VE ENG NE AND ORE CARS.
EVEN W TH COLLAPSED WALLS, THE TUNNEL SHOULD BE LARGE ENOUGH TO
ACCOWODATE EQUI PMENT CONSI DERED FOR USE | N REHABI LI TATI ON.  TUNNEL
SECTI ONS W TH COLLAPSED WALLS OR ROOF WLL BE CLEARED QUT AND

REI NFORCED TO MAI NTAI N ACCESS. BASED ON | NFORVATI ON AVAI LABLE TO
EPA REGARDI NG TUNNEL CONDI TI ONS AND MODERN M NI NG TECHNI QUES, EPA
BELI EVES THAT TUNNEL REHABI LI TATI ON AND MAI NTENANCE WOULD BE

FEASI BLE. HOWNEVER, AN ALTERNATE ACCESS METHCD | DENTI FI ED I N THE
SELECTED REMEDY IS TO CONSTRUCT A NEW SHAFT FOR CONSTRUCTI ON OF THE
PORTAL PLUG TH S SHAFT COULD LATER BE USED AS PART OF THE WATER
LEVEL CONTRCL SYSTEM

25. THE DEPARTMENT OF THE | NTERI OR COMVENTED THAT THE 2- M LLI ON- GALLON
SURGE CONTRCL POND, OR WETLANDS, PROPCSED FOR TREATMENT OF THE ACI D
DRAI NAGE FROM THE YAK TUNNEL WOULD CREATE AN ATTRACTI VE, BUT
DANCERQUS HABI TAT FOR M GRATORY WATERBI RDS. THE DEPARTMENT
SUGGESTED | NSTEAD THAT A CLOSED TREATMENT SYSTEM CR OTHER M GRATI ON
MEASURES BE USED.

EPA RESPONSE. EPA' S SELECTED REMEDY WLL UTI LI ZE THE SURGE PONDS ON
AN | NTERI M BASI S TO COLLECT AND TREAT SURGES FROM THE TUNNEL THAT
MAY OCCUR DURI NG PLUG CONSTRUCTI ON AND AS A TREATMENT FACI LI TY FOR
ACI D DRAI NAGE THAT MAY OCCUR AFTER PLUG | NSTALLATI ON.  WETLANDS
TREATMENT 1S NOT A PART OF THE SELECTED REMEDY. EPA RECOGNI ZES THAT
WATERFOAL MAY BE ATTRACTED TO THE PONDS AND WLL WORK W TH THE
DEPARTMENT OF THE | NTERI OR AND THE COLCRADO DI VI SI ON OF W LDLI FE TO
M Tl GATE POTENTI AL | MPACTS ON WATERFOWNL.

26. MR BATES STATED THAT OVERFLONS W LL RESULT FROM ANY ALTERNATI VE
USI NG M NE SEALS TO PARTI ALLY (OR TOTALLY) SEAL THE YAK TUNNEL. HE
NOTED THAT OVERFLOW PO NTS WOULD HAVE TO BE | DENTI FI ED AND MEASURES
| NCLUDED TO COLLECT AND HANDLE THE OVERFLOW WATER, WH CH WOULD
LI KELY STILL BE CONTAM NATED. HE ALSO STATED THAT THE FULL OR
PARTI AL PLUGE NG ALTERNATI VES APPEAR TO ASSUME NO OVERFLOW OF
CONTAM NATED WATER AND ONLY ADDRESS DI RECT DI SCHARGE FROM THE TUNNEL
PORTAL.

EPA RESPONSE. | N ANALYZI NG ALTERNATI VE REMEDI AL ACTI ONS, EPA
ASSESSED THE POTENTI AL FOR GRCUND WATER M GRATI ON AND SURFACE
SEEPAGE | N BOTH THE EVANS GULCH AND CALI FORNI A GULCH AREAS. BECAUSE
OF UNCERTAI NTY ASSCCI ATED W TH THE EFFECTS OF TUNNEL PLUGE NG EPA
HAS DEVELCPED A MONI TORI NG PLAN AND CONTI NGENCY MEASURES TO ADDRESS
PCSSI BLE SEEPAGE OR GROUND WATER CONTAM NATI ON.  THE CONTI NGENCY
MEASURES, AS WELL AS COVPONENTS COF THE REMEDY ADDRESSI NG SEEPACE,
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ARE DESCRI BED I N THE RECORD OF DECI SI ON.

BOTH THE DEPARTMENT OF THE | NTERI OR AND THE STATE OF COLORADO
SUBM TTED LI STS OF EDI TORI AL CHANGES THAT SHOULD BE MADE TO THE FS.

EPA RESPONSE. THESE CORRECTI ONS HAVE BEEN | NCLUDED | N APPENDI X B COF
TH' S RESPONSI VENESS SUMVARY.

ALPENGLOW EXCURSI ONS, ASARCO, HECLA, LEADVI LLE CORPCRATI ON, AND THE
STATE OF COLORADO QUESTI ONED WHETHER PHYSI CAL HAZARDS TO WORKERS

I NVOLVED | N | MPLEVENTI NG THE PRCPCSED ALTERNATI VE HAD BEEN FULLY
ADDRESSED | N THE FS OR SUFFI CI ENTLY CONSI DERED.

EPA RESPONSE. THE PHYSI CAL HAZARDS OF REHABI LI TATI NG THE YAK TUNNEL
WERE TAKEN | NTO CONSI DERATI ON DURI NG THE DETAI LED ANALYSI S OF
ALTERNATI VES. ALTHOUGH THE CONDI TI ONS W THI N THE TUNNEL MAY BE
POOR, MODERN M NI NG TECHNOLOGY CAN BE USED TO REHABI LI TATE THE
TUNNEL SAFELY. NEVERTHELESS, | N PART BECAUSE OF CONCERN ABCQUT
WORKER SAFETY, THE SELECTED REMEDY M NI M ZES THE AMOUNT OF WORK THAT
WLL BE NECESSARY | N THE TUNNEL. ALL APPLI CABLE HEALTH AND SAFETY
REQUI REMENTS W LL BE MET.

HECLA COMVENTED THAT EPA FAI LED TO PROPERLY SCOPE REMEDI AL OR
REMOVAL MEASURES SUl TABLE TO ABATE THE THREAT AND SET PRI ORI TI ES FOR
| MPLEMENTATI ON OF THE MEASURES | N ACOORDANCE W TH 40 CFR SECTI ON
300.68(E)(1). HECLA ALSO COWENTED THAT EPA HAS NOT G VEN

APPROPRI ATE REVI EW TO A SUI TE OF ALTERNATI VES.

EPA RESPONSE. SECTION 5 OF THE FS (" SCOPI NG OF RESPONSE ACTI ONS AND
ASSCCI ATED TECHNOLOG ES') DESCRI BES HOW EPA DETERM NED THE SCOPE OF
RESPONSE ACTI ONS SU TABLE TO ABATE THE THREAT FROM THE YAK TUNNEL.
SECTIONS 5, 6, 7 AND 8 OF THE FS DOCUMENT THE FULL RANGE OF
ALTERNATI VES CONSI DERED BY EPA AND THE REASONS WHY THEY WERE
REJECTED OR RETAI NED. EPA HAS ALSO SET PRI ORI TI ES FOR RESPONSE

ACTI ON.  EPA CONDUCTED A REMOVAL ACTI ON TO ENSURE THAT NO FAM LI ES
WERE USI NG CONTAM NATED GROUND WATER FOR DRI NKI NG WATER I N

ADDI TI ON, EPA'S PREPARATI ON OF AN FS FOR THE YAK TUNNEL CPERABLE

UNI T | NDI CATES EPA'S PRICRI TY FOR REMEDI AL ACTI ON

HECLA COMMENTED THAT EPA FAI LED TO ADDRESS NUMEROUS FACTORS RELATI VE
TO THE EFFECTI VENESS, FEASIBILITY, AND COST- EFFECTI VENESS CF VAR QUS
TECHNOLOG ES.

EPA RESPONSE. HECLA'S COMMVENTS DI D NOT | DENTI FY THE NUMERQUS
FACTCORS, SO EPA IS NOT SURE VWH CH FACTORS WERE MEANT.  SECTI ONS 7
AND 8 OF THE FS DESCRI BE THE | NI TI AL SCREENI NG AND DETAI LED ANALYSI S
OF ALTERNATI VES BASED ON EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST.

HECLA COWMVENTED THAT EPA FAI LED TO EVALUATE THE POTENTI AL THREAT TO
HUMAN HEALTH AND THE ENVI RONVENT ASSOCI ATED W TH EXCAVATI ON,
TRANSPORT, AND REDI SPOSAL, OR CONTAI NVENT AS REQUI RED BY 42 USC
SECTI ON 9621(B) (1) (0 .

EPA RESPONSE. SEVERAL ALTERNATI VES, | NCLUDI NG ALTERNATI VES 3 AND 4,
| NVOLVED EXCAVATI ON, TRANSPCRT, AND REDI SPCSAL. THE | MPACTS FROM

| MPLEMENTATI ON OF THESE ALTERNATI VES ARE DI SCUSSED UNDER THE

SCREENI NG ANALYSI S I N SECTION 7. THESE ALTERNATI VES WERE SCREENED
QUT DURING I NI TI AL SCREENI NG | N PART BECAUSE OF UNACCEPTABLE

ENVI RONMENTAL | MPACTS. | T WAS, THEREFORE, UNNECESSARY TO COWPLETE A
MORE DETAI LED HUVAN HEALTH AND ENVI RONMENTAL | MPACT ANALYSES.

THE SELECTED REMEDY DCES NOT | NCORPORATE EXCAVATI ON, TRANSPCORT, AND
REDI SPOSAL. REMOVAL AND DI SPCSAL OF THE | NTERI M TREATMENT PLANT
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SLUDGE WLL BE ADDRESSED | N A SUBSEQUENT OPERABLE UNI T.  TUNNEL
PLUGE NG |'S FUNDAMENTALLY A CONTAI NVENT REMEDY. EPA FULLY EVALUATED
THE | MPACTS OF TUNNEL PLUGE NG AND DEVELOPED A REMEDY THAT WOULD

M TI GATE POTENTI AL | MPACTS.

NUMERQUS COMMENTERS, | NCLUDI NG ASARCO, HECLA, THE STATE OF COLCRADO,
AND ALPENGLOW EXCURSI ONS, RAI SED QUESTI ONS ABQUT THE FEASI BI LI TY OF
REHABI LI TATI NG THE YAK TUNNEL AND THE COSTS, SAFETY CONSI DERATI ONS,
AND LEVEL OF EFFORT REQUI RED TO REHABI LI TATE AND MAI NTAI N THE TUNNEL.

EPA RESPONSE. EPA AGREES THAT REHABI LI TATI ON AND MAI NTENANCE OF THE
TUNNEL COULD BE DI FFI CULT, BUT BELIEVES THAT IT IS WELL WTH N THE
SCOPE OF CURRENT TECHNCLOGY AND, PROVIDED IT IS CARRIED QUT WTH
EXPERI ENCED PERSONNEL, THI' S WORK WOULD BE FEASI BLE AND

| MPLEMENTABLE. NEVERTHELESS, THE SELECTED REMEDY M NI M ZES THE
AMOUNT OF TUNNEL REHABI LI TATI ON THAT WOULD BE NECESSARY.

HECLA COMMENTED THAT THE STATED GOAL OF THE FS PROVI DES NO BASI S TO
DETERM NE WH CH REMEDI ES, | F ANY, OOST- EFFECTI VELY ATTAI N SUCH GOALS.

EPA RESPONSE. THE PURPCSE OF AN FS IS TO EVALUATE ALTERNATI VE
REMEDI ES. PART OF THE REMEDY SELECTI ON PROCESS | NCLUDES DETERM NI NG
THE DEGREE OF CLEANUP NECESSARY TO PROTECT HUVAN HEALTH AND THE

ENVI RONMVENT. THE DEGREE OF CLEANUP IS DESCRIBED | N SECTI ON 4 AND
APPENDI X C OF THE FS. ALTERNATI VES WERE ANALYZED BASED ON THEI R
ATTAI NVENT OF THESE GOALS.

HECLA COWENTED THAT THE FS SEEMED TO ASSUME THAT THE TREATMENT

FACI LI TY WOULD BE LOCATED AT THE PORTAL AND THAT OTHER ALTERNATI VES,
SUCH AS LOCATI ON OF THE PLANT AT THE CONFLUENCE CF CALI FORNI A GULCH
AND THE ARKANSAS RI VER, WERE NOT OR WERE ONLY SUPERFI Cl ALLY ADDRESSED.

EPA RESPONSE. UNDER ALTERNATI VES CONSI DERED I N THE FS, THE
TREATMENT FACI LI TY COULD BE LOCATED NEAR THE CONFLUENCE. THE
SPECI FI C LOCATI ON WAS TO BE ADDRESSED DURI NG THE DESI GN PHASE.

ASARCO STATED THAT IT WAS A RELATI VELY M NOR CONTRI BUTCR TO
H STORI CAL M NI NG DI STURBANCES | N CALI FORNI A GULCH, | NCLUDI NG
DEVELCOPMENT AND USE OF THE YAK TUNNEL, IN THE VI NTY OF THE
CALI FORNI A GULCH SI TE.

EPA RESPONSE. THE RELATI VE CONTRI BUTI ON OF PARTI CULAR PARTI ES TO
THE CONTAM NATI ON PROBLEM IS NOT' RELEVANT TO THE SELECTI ON CF REMEDY.

ASARCO SUGGESTED THAT I T I'S NOI ONLY THE SULFI DE ROCK THAT CAUSES A
WATER QUALI TY | MPACT, BUT THAT OXI DI ZED M NERAL- BEARI NG ROCK ALSO
CAN CAUSE WATER QUALI TY PROBLEMS.

EPA RESPONSE. EPA AGREES WTH TH S COMMENT BUT NOTES THAT THE
SULFI DE ROCK IS A MAJOR SOURCE OF CONTAM NATION. I T I'S ANTI Cl PATED
THAT TUNNEL PLUGAE NG W LL RESULT | N | NUNDATI ON OF SULFI DE ZONES AS
WELL AS SOVE OXI DE AND NON-M NERALI ZED AREAS.  MONI TORI NG AND

CONTI NGENCY MEASURES ARE | NCORPORATED | NTO THE SELECTED REMEDY TO
DEAL W TH ANY WATER QUALI TY PROBLEMS SHOULD THEY ARI SE.

PUBLI C PARTI Cl PATI ON PROCESS

HECLA MADE NUVEROUS COWMMVENTS ABOUT RESPONSI BLE PARTY AND PUBLIC

PARTI CI PATI ON | N THE REMEDY SELECTI ON PROCESS. EPA ALSO RECEI VED
COWENTS DURI NG THE PUBLI C MEETI NG ABOUT PUBLI C PARTI Cl PATI ON. THESE
ARE DESCRI BED BELOW

1.

HECLA COMMENTED THAT I T IS ENTI TLED TO RAI SE ALL OBJECTI ONS TO THE



PROCESS OF REMEDI AL ACTI ON SELECTI ON AT THE TI ME WHEN ALL COVPONENTS
OF A CALI FORNI A GULCH REMEDY HAVE BEEN PUBLI SHED. HECLA ALSO STATED
THAT DI VI SION OF THE RESPONSE ACTI ON | NTO OPERABLE UNI TS RESTRI CTS
HECLA' S CONSTI TUTI ONAL AND STATUTCRY RI GHTS TO PARTI Cl PATE I N THE
REMEDY SELECTI ON PROCESS AS A WHOLE, RATHER THAN | N AD HOC SEGMENTS.

EPA RESPONSE. EPA DI SAGREES WTH THI S COMVENT.  UNDER SECTI ON

300. 68(C) OF THE NCP, RESPONSE ACTI ONS MAY BE CONDUCTED | N OPERABLE
UNITS. AS DI SCUSSED ABOVE, EPA SELECTED THE OPERABLE UNIT REMEDY IN
ACCORDANCE W TH THE CERCLA, SARA, AND THE NCP. AS DESCRIBED I N
SECTION |V OF THE RECORD OF DECI SI ON, EPA COWPLIED WTH ALL
STATUTORY AND REGULATCRY PROVI SI ONS REGARDI NG PUBLI C PARTI Cl PATI ON
IN THE REMEDY SELECTI ON PROCESS.

HECLA STATED THAT THE RI/FS PROCESS IS NOT A TRUE ADM NI STRATI VE
PROCEEDI NG |S AD HOC, AND IS UNRELATED TO RULEMAKI NG  HECLA ALSO
STATED THAT THE PROCESS |'S NOT COW TTED TO A SI NGLE ADM NI STRATI VE
AGENCY, BUT REQUI RES THE CONTRI BUTI ON OF SEVERAL STATE AND FEDERAL
AGENCI ES.

EPA RESPONSE. THE PROCESS FOR SELECTI ON OF REMEDI AL ACTIONS IS
DESCRI BED | N THE NCP (40 CFR SECTI ON 300.68). UNDER THE NCP, THE
LEAD AGENCY CONDUCTI NG THE REMEDI AL ACTI ON SHALL, AS APPRCPRI ATE,
UNDERTAKE AN RI/FS AND SELECT A REMEDY (40 CFR SECTI ON
300.68(D)(1)). EPA IS THE LEAD AGENCY FOR THE CALI FORNI A GULCH
SITE. AS PART OF THE REMEDY SELECTI ON PROCESS, EPA MUST CONSULT
W TH THE STATE OF COLORADO.  SEE 42 USC SECTI ON 9621(D) (2) (A) (11),
(F). TO I DENTI FY AND ENSURE COMPLI ANCE W TH ARARS, EPA ALSO HAS
CONSULTED W TH VARl OUS FEDERAL AGENCIES. ALONG W TH THE PUBLI C,
FEDERAL AGENCI ES WERE G VEN AN CPPORTUNI TY TO COMVENT ON THE FS AND
PROPOSED REMEDI AL ACTI ON PLAN.

HECLA ASSERTED THAT THE RI/FS PROCESS | S SUBJECT TO SUPERVI SI ON COF
THE FEDERAL COURT AND COWPLI ANCE W TH THE FEDERAL RULES OF CIVIL
PROCEDURE. HECLA ALSO STATED THAT REMEDY SELECTION IS A MATTER FOR
JUDI G AL RATHER THAN ADM NI STRATI VE DETERM NATI ON.

EPA RESPONSE. EPA HAS THE AUTHORI TY TO UNDERTAKE RESPONSE ACTI ONS
AND ORDER RESPONSI BLE PARTI ES TO UNDERTAKE RESPONSE ACTI ONS W THOUT
SUPERVI SI ON OF A FEDERAL COURT OR COWPLI ANCE W TH THE FEDERAL RULES
OF A VIL PROCEDURE (SEE 42 USC SECTI ONS 9604 AND 9606). EPA MAY
ALSO SEEK JUDI Cl AL RELI EF AS MAY BE NECESSARY TO ABATE THREATS TO
PUBLI C HEALTH OR WELFARE OR THE ENVI RONMENT UNDER 42 USC SECTI ON
9606. IN TH S I NSTANCE, EPA HAS FI LED AN ACTI ON SEEKI NG TO HAVE
RESPONSI BLE PARTI ES | MPLEMENT THE REMEDY SELECTED BY EPA.  UNDER 42
USC SECTI ON 9613(J), JUDI Cl AL REVI EW OF ANY | SSUES CONCERNI NG THE
ADEQUACY OF ANY RESPONSE ACTI ON TAKEN OR ORDERED BY EPA IS LIM TED
TO THE ADM NI STRATI VE RECCRD.

HECLA COMMVENTED THAT THE RI/FS PROCESS | S CONSTI TUTI ONALLY DEFECTI VE
BECAUSE EPA HAS NOT PROVI DED DEFENDANTS W TH A MEANI NGFUL

OPPORTUNI TY FOR COMMENT AND | NPUT | NTO THE PROCESS SUCH THAT DUE
PROCESS REQUI SI TES COULD BE SATI SFI ED. HECLA PROTESTED EPA' S
UNAUTHCORI ZED ACTI ONS AND CLAI MED THAT THE COMVENT PERI CD WAS A

NULLI TY AND THAT ANY DECI SI ON BASED ON THE SELF- SERVI NG ONE- SI DED
FS AND PROPCSED REMEDI AL ACTI ON PLAN WOULD BE ARBI TRARY, CAPRI CI QUS,
IN EXCESS OF EPA'S JURI SDI CTI ON, AND UNAUTHORI ZED BY LAW

EPA RESPONSE. EPA DI SAGREES WTH THI S COMVENT. AS NOTED ABOVE, EPA
HAS CONDUCTED THE REMEDY SELECTI ON PROCESS | N ACCORDANCE W TH ALL
STATUTORY AND REGULATCORY REQUI REMENTS. VAR QUS DEFENDANTS | N UNI TED
STATES V. APACHE AND ENERGY M NERALS CO., | NCLUDI NG HECLA, VERE

G VEN THE OPPORTUNI TY TO PLAY A SUBSTANTI AL RCLE I N THE REMEDY



SELECTI ON PROCESS. SOVE OF THESE OPPORTUN TI ES ARE DESCRI BED | N
SECTION |V OF THE RECCRD OF DECI SI ON AND APPENDI X A OF TH S
RESPONSI VENESS SUMVARY.  EPA HAS CAREFULLY CONSI DERED COMMENTS,

| NFORVATI ON, AND PROPCSALS RECEI VED FROM DEFENDANTS AND OTHER
MEMBERS OF THE PUBLIC. THE RECORD OF DECI SION AND THI S

RESPONSI VENESS SUMVARY DOCUMENT HOW THESE COMVENTS HAVE BEEN

| NCORPCRATED OR ADDRESSED.

HECLA ASSERTED THAT THE RI/FS DOCUMENTS ARE NOTHI NG MORE THAN
SUMVARI ES OF EXPECTED TESTI MONY OF EXPERT W TNESSES.

EPA RESPONSE. EPA DI SAGREES WTH THI S COMMVENT. UNDER 40 CFR
SECTI ON 300. 68, EPA CONDUCTS AN RI/FS TO DETERM NE THE NATURE AND
EXTENT OF THE THREAT PRESENTED BY THE RELEASE AND TO EVALUATE
PROPCSED REMEDI ES.  THE RI/FS DOCUMENTS ARE PART OF THE

ADM N STRATI VE RECCRD FCR JUDI CI AL REVI EW

HECLA COMMENTED THAT THE CONFLI CTI NG ROLE OF EPA AND THE STATE COF
COLORADO LED TO DUPLI CATI ONS AND | NCONSI STENCI ES.

EPA RESPONSE. EPA DEVELOPED AND SELECTED THE REMEDY FOR THE YAK
TUNNEL OPERABLE UNI T I N CONSULTATI ON WTH THE STATE OF COLCRADQO
STUDI ES COVPLETED BY THE STATE ARE PART OF THE ADM NI STRATI VE RECORD
UPON WH CH EPA BASED SELECTI ON OF THE REMEDY.

HECLA COMMENTED THAT EPA'S ANALYSI S OF THE CALI FORNI A GULCH SI TE HAS
SO CONFUSED THE NATURE CF CONTAM NATION, | TS SOQURCES, THE

RELATI ONSHI P OF THE YAK TUNNEL TO THE REST OF THE SI TE, AND THE
SEQUENCE OF REPORTS AND STUDI ES THAT I T IS | MPCSSI BLE FOR THE TYPE
OF DETAI LED AND SYSTENMATI C CONSI DERATI ON OF ENVI RONMVENTAL, ECONOM C,
AND | NSTI TUTI ONAL | SSUES AND | MPACTS AS MANDATED | N BOTH CERCLA AND
THE NATI ONAL ENVI RONMENTAL PCLI CY ACT.

EPA RESPONSE. THE EXECUTI VE SUMVARI ES CF THE PHASE | RI AND THE FS
BRI EFLY DESCRI BE THE SOURCES AND NATURE CF S| TE CONTAM NATI ON.  THE
| NTRCDUCTI ONS TO BOTH THE DOCUMENTS ALSO DESCRI BE THE SUPERFUND
REMEDY SELECTI ON PROCESS FOR THE CALI FORNI A GULCH SI TE AND HOW THE
VARl QUS DOCUMENTS RELATE TO TH S PROCESS. THE FS DESCRI BES THE YAK
TUNNEL AND THE FUNCTI ON OF THE CPERABLE UNIT. THE FS | NCLUDES
DETAI LED ANALYSES OF ALTERNATI VES AS REQUI RED BY THE NCP.

HECLA COMMENTED THAT EPA HAS FORECLOSED | NTERESTED PARTI ES FROM ANY
MEANI NGFUL CPPCORTUNI TY TO PROVI DE REASONABLE COMVENT AND | NFORVATI ON
REGARDI NG POTENTI AL REMEDI ES.  SPECI FI CALLY, HECLA NOTED THAT EPA
HAS MADE NO DETERM NATI ON THAT GOCD FAI TH NEGOTI ATI ONS W TH
RESPONSI BLE PARTI ES ARE NOT OR WERE NOT PCSSI BLE AS REQUI RED BY
SECTI ON 122 OF CERCLA AND FURTHER STATED THAT THI S SYSTENATI C
EXCLUSI ON OF PARTI ES FROM THE REMEDY SELECTI ON PROCESS HAS DEPRI VED
EPA OF POTENTI ALLY VALUABLE | NSI GHT AND EXPER ENCE. HECLA ALSO
ASSERTED THAT EPA'S FAI LURE TO TAKE A CONSTRUCTI VE RCLE IN SITE
REMEDI ATI ON, | NCLUDI NG ENTRY | NTO AGREEMENTS W TH RESPONSI BLE

PARTI ES, HAS CREATED A LONG AND COVPLEX LAWSUI T AND | NDI CATES A
COVPLETE DI SREGARD FOR THE MANDATES OF CERCLA.

EPA RESPONSE. | N ACCORDANCE W TH GUI DANCE APPLI CABLE AT THE TI ME,
EPA SENT NOTI CE LETTERS | N 1983 TO POTENTI ALLY RESPONSI BLE PARTI ES
TO @ VE THEM THE CPPORTUNI TY TO PERFORM THE RI/FS FOR THE CALI FORNI A
@QULCH SITE. ALL DECLINED TO DO SO  NEVERTHELESS, THROUGHOUT EPA' S
CONDUCT OF THE RI/FS, | NTERESTED PARTI ES REVI EVED | NFORVATI ON AND
SUBM TTED PROPOSED REMEDI ES TO EPA. EPA HAS HELD NUMERQUS MEETI NGS
W TH | NTERESTED PARTI ES, | NCLUDI NG DEFENDANTS, TO OBTAI N | NFORVATI ON
ABQUT THE SI TE AND TO HEAR THE VI EW6 OF VARI QUS PARTIES. EPA HAS
CAREFULLY CONSI DERED THESE COMVENTS AND | NCORPCRATED VAR QUS ASPECTS



10.

11.

12.

OF PROPCSED REMEDI ES | NTO THE SELECTED REMEDY. EPA PLANS TO ENTER
I NTO FORVAL SETTLEMENT DI SCUSSI ONS UNDER SECTI ON 122 FOR RESPONSI BLE
PARTY PERFORVANCE OF THE SELECTED REMEDY.

HECLA STATED THAT THE TI M NG OF RELEASE AND THE COMMENT PERI CDS ON
THE PHASE | R, THE FS, AND THE PROPOSED REMEDI AL ACTI ON PLAN
STYM ED RESPONSI BLE PARTY COOPERATI ON | N THE BEST PCSSI BLE REMEDY.
SPECI FI CALLY, HECLA NOTED THAT THE FS AND PROPOSED REMEDI AL ACTI ON
PLAN WERE RELEASED DURI NG THE COMMENT PERICD ON THE PHASE | R AND
THAT EPA PROVI DED ONLY A FEW WEEKS FOR PUBLI C REVI EW

EPA RESPONSE. EVEN THOUGH A PUBLI C COMMENT PERI CGD | S NOT REQUI RED
BY CERCLA CR THE NCP, EPA HELD A 30- DAY COMVENT PERI D ON THE PHASE

| RI. COWENTS WERE DUE JULY 12, 1987. EPA GRANTED ALL REQUESTS
FOR EXTENSIONS OF TI ME TO COMMENT ON THE RI. THE FS WAS RELEASED TO
DEFENDANTS FOR COMMVENT ON JULY 6, 1987. THE NCP REQUI RES A 21- DAY
COMMENT PERI OD ON FSS. HOWEVER, EPA HELD A 90- DAY COMVENT PERI CD ON
THE YAK TUNNEL FS. EPA BELI EVES THAT DEFENDANTS HAD AMPLE

OPPORTUNI TY TO COMMVENT MEANI NGFULLY. | NDEED, THE COMVENTS OF ONE
DEFENDANT WERE NEARLY AS LONG AS THE FS | TSELF.

HECLA COMMENTED THAT EPA | GNORED SUBSTANTI VE PUBLI C COMMENTS AT THE
SEPTEMBER 1, 1987, PUBLIC MEETI NG | N DEVELOPMENT COF | TS PREFERRED
ALTERNATI VE.

EPA RESPONSE. THE PROPCSED REMEDI AL ACTI ON PLAN, WH CH | DENTI FI ED
EPA' S PREFERRED ALTERNATI VE, WAS RELEASED I N AUGUST 1987, PRIOR TO
THE PUBLI C MEETI NG ON SEPTEMBER 1.

DURI NG THE PUBLI C MEETI NG THE COLLEGQ ATE PEAKS CHAPTER OF TROUT
UNLI M TED SUGGESTED THAT COPI ES OF THE FS SHOULD BE SENT TO THE
LI BRARI ES I N BUENA VI STA, SALI DA, CANON CI TY, AND PUEBLO

EPA RESPONSE. EPA SENT COPIES OF THE FS TO THE LI BRARI ES | N THOSE
CI TIES AND ADDED THE SUGGESTED RECI PI ENTS' ADDRESSES TO THE

CALI FORNI A GULCH MAI LI NG LI ST SO FUTURE DOCUMENTS WOULD BE SENT
THERE AS VEELL.

THE COLLEG ATE PEAKS ANGLERS EXPRESSED DI SAPPO NTMENT THAT THE

AVAI LABI LI TY OF THE PROPOSED REMEDI AL ACTI ON PLANS SENT TO THE BUENA
VI STA, SALI DA, CANON CI TY, AND PUEBLO LI BRARI ES WAS NOT PUBLI Cl ZED.
TH S GROUP BELI EVES THAT THE PUBLI C WOULD HAVE HAD MORE | NPUT | F EPA
HAD | SSUED PUBLI C NOTI CES | N THESE COMMUNI TI ES.

EPA RESPONSE. EPA WLL ENDEAVOR TO PROVI DE ADDI TI ONAL NOTI CE TO
THESE COMMUNI TI ES I N THE FUTURE.

OTHER COMMVENTS

1.

THE DEPARTMENT OF THE | NTERI CR COMVENTED THAT CONSI DERATI ON MUST BE
G VEN TO THE | MPACTS ON M NERAL RESOURCES REMVAI NI NG I N THE LEADVI LLE
M NI NG DI STRICT. THE DEPARTMENT Cl TED BUREAU OF M NES | NFORVATI ON
THAT DEPCSI TS OF GOLD, SILVER, COPPER, LEAD, AND ZINC REMAIN I N THE
LEADVI LLE WORKI NGS. LEADVI LLE M NI NG AND M LLI NG CORPORATI ON ALSO
EXPRESSED CONCERN FOR THE FUTURE WORKI NGS OF THE COVPANY AS WELL AS
LEADVI LLE CORPCRATI ON AND HI GHLAND CONSCLI DATED M NI NG CORPCRATI ON
SHOULD THE WATER LEVELS WTH N THESE OTHER M NES RI SE DUE TO THE
PLUGE NG OF YAK TUNNEL.

EPA RESPONSE. PLUGGE NG OF ANY OR ALL PORTIONS OF THE YAK TUNNEL
WLL NOT HALT RECOVERY OF REVAI NING M NERAL RESOURCES. HOWEVER,
PRESENT CR FUTURE OPERATORS NMAY NEED TO DEWATER THEI R FACI LI Tl ES.



FOR EXAMPLE, THE PROPCSAL OF LEADVI LLE CORPORATI ON DI SCUSSED ABOVE
| NCLUDES | NSTALLATI ON OF A TUNNEL PLUG DEWATERI NG OF THE M NE
WORKI NGS, AND TREATMENT AND DI SCHARCGE TO Bl G EVANS GQULCH.

2. LEADVI LLE CORPCRATI ON ASSERTED THAT WATER DRAI NI NG FROM THE
LEADVI LLE CORPCRATI ON' S PROPERTY | NTO THE YAK TUNNEL | S CLEAN AND
THAT | T HAS A VALUE THAT SHOULD NOT BE WASTED.

EPA RESPONSE. EPA HAS REVI EWED DATA PROVI DED BY LEADVI LLE
CORPORATI ON REGARDI NG WATER QUALITY IN THE VICINITY OF THE
RESURRECTI ON WORKI NGS, BUT HAS NOT COLLECTED | TS OAN DATA NOR

| NDEPENDENTLY VERI FI ED THE DATA PROVI DED. THE SELECTED REMEDY IS
NOT EXPECTED TO AFFECT WHATEVER VALUE TH S WATER MAY HAVE AS A
RESOURCE.

3. ASARCO PRESENTED A SITE H STORY I N I TS RESPONSE TO THE FS, | NCLUDI NG
A H STORY OF THE LEADVI LLE M NING DI STRI CT AND THE YAK TUNNEL.

EPA RESPONSE. EPA HAS REVI EMED THE | NFORVATI ON AND | NCLUDED
ASARCO S COMMENTS I N THE ADM NI STRATI VE RECORD. | N ADDI TI ON, EPA

| NCORPCRATED CERTAI N ELEMENTS I NTO THE "SI TE H STORY" SECTI ON OF THE
RECORD CF DEC SI O\

4. MR DON SEPPI OF LEADVILLE ASKED WHAT THE SCHEDULE IS FOR EPA' S
| MPLEMENTATI ON OF THE YAK TUNNEL REMEDY.

EPA RESPONSE. THE SCHEDULE FOR | MPLEMENTATI ON OF THE YAK TUNNEL
SELECTED REMEDY IS PRESENTED | N THE RECORD OF DECI SI O\

5. ASARCO, HECLA, AND OTHERS MADE NUMEROUS COMMENTS ON LEGAL AND
TECHNI CAL MATTERS.

EPA RESPONSE. | N TH S RESPONSI VENESS SUMVARY, EPA SEPARATELY

| DENTI FI ED AND RESPONDED TO SI GNI FI CANT COMMENTS, CRITI CI SM5, AND
NEW DATA PRESENTED DURI NG THE PUBLI C COMWWENT PERI CD. EPA DOES NOT
NECESSARI LY AGREE W TH ANY COWMMENT, CRITICI SM OR | NFORVATI ON
SUBM TTED FOR WHI CH A SPECI FI C RESPONSE WAS NOT PREPARED.

I'V. EXPLANATI ON OF DI FFERENCES BETWEEN THE
PROPCSED PLAN AND THE SELECTED REMEDY

EPA | DENTI FI ED ALTERNATI VE 5 AS THE PREFERRED ALTERNATI VE I N THE
PROPOSED REMEDI AL ACTI ON PLAN FOR THE YAK TUNNEL OPERABLE UNIT. THE KEY
ELEMENTS OF TH S ALTERNATI VE WERE:

1. REHABI LI TATION OF THE TUNNEL TO REDUCE THE PROBABI LI TY OF SURCE
EVENTS AND TO ENSURE THE CONTI NUED CCOLLECTI ON OF CONTAM NATED WATER;

2. DI VERSI ON OF SURFACE WATER | N UPPER CALI FORNI A GULCH TO REDUCE
I NFI LTRATI ON TO A PORTI ON CF THE YAK TUNNEL;

3. SURGE PROTECTI ON AND SHORT- TERM TREATMENT PONDS TO M NIM ZE THE
EFFECTS OF SLUDGE AND WATER SURGES THAT COULD OCCUR WHEN THE TUNNEL
I S ENTERED FOR ONGO NG FI ELD | NVESTI GATI ONS AND REHABI LI TATI ON, AND
TO REGULATE FLOW TO THE TREATMENT PLANT;

4. A PHYSI CAL TREATMENT PLANT | NCORPCRATI NG A
NEUTRALI ZATI ON- PRECI Pl TATI ON PROCESS; AND

5. A STRUCTURE TO CONVEY TREATED WATER TO THE LONER REACHES COF
CALI FORNI A GULCH OR THE ARKANSAS RI VER

EPA ALSO RECOGN ZED THAT ALTERNATIVE 7 IN THE FS, WHI CH | NCLUDES PARTI AL



PLUGE NG OF THE YAK TUNNEL, HAD THE POTENTI AL TO DECREASE THE
CONTAM NANT NMASS LOADS AND THE QUANTI TY OF WATER TO BE TREATED.
THEREFORE, EPA RETAI NED THE PCSSI BI LI TY OF | NCORPCRATI NG A PLUGE NG
COVPONENT | NTO THE REMEDY AT A FUTURE DATE.

AS DI SCUSSED PREVI QUSLY, EPA RECElI VED EXTENSI VE COMMENT ON THE PRCOPCSED
PLAN AND HAS MODI FI ED THE REMEDY TO ADDRESS MAJOR CONCERNS ABQUT TUNNEL
REHABI LI TATI ON AND NMAI NTENANCE AND PERPETUAL OPERATI ON OF THE TREATMENT
SYSTEM THE SELECTED REMEDY IS A LOGE CAL QUTGROMH OF THE REMEDY

| DENTI FI ED I N THE PROPCSED PLAN AND OTHER ALTERNATI VES DEVELOPED AND
EVALUATED IN THE FS. THE COVPONENTS OF THE SELECTED REMEDY WERE
CONCEPTUALLY EVALUATED IN THE FS AND THE SELECTED COVBI NATI ON OF ACTI ONS
WAS VELL WTH N THE RANGE OF ALTERNATI VES THE PUBLI C COULD HAVE
REASONABLY ANTI Cl PATED EPA TO BE CONSI DERI NG

THE PRI MARY DI FFERENCE BETWEEN ALTERNATI VE 5 AND THE SELECTED REMEDY | S
THE I NCLUSI ON OF A TUNNEL PLUGE NG COVPONENT | N THE SELECTED REMEDY. IN
THE PROPCSED PLAN, EPA RETAINED THE PGSSI Bl LI TY OF PARTI AL PLUGE NG BUT
| DENTI FI ED FOUR CONCERNS ABQUT POTENTI AL EFFECTS OF PLUGE NG  THESE
WERE CONCERNS ABQUT (1) PREDI CTI NG THE EFFECTS OF TUNNEL PLUGGE NG BASED
ON THE LI M TED DATA AVAI LABLE ABOUT M NE WORKI NGS AND HYDROGEOLOG CAL
CONDI TIONS, (2) THE | NFLUENCE OF DEWATERI NG ACTIVITIES I N THE BLACK
CLOUD M NE, (3) RI SKS OF CONTAM NATI NG THE LEADVI LLE WATER SUPPLY
THROUGH M GRATI ON OF CONTAM NATED WATER TOMRDS Bl G EVANS GULCH, AND (4)
EFFECTS ON FUTURE M NERAL RESOURCE DEVELOPMENT | N THE AREA.

BECAUSE COF | SSUES RAI SED AND | NFORVATI ON PROVI DED DURI NG THE PUBLI C
COWENT PERI OD, EPA RE- EVALUATED | TS CONCERNS ABQUT TUNNEL PLUGE NG

EPA DETERM NED THAT CONCERNS ABQUT GRCUND WATER MOVEMENT, BLACK CLOUD
OPERATI ONS, AND THE LEADVI LLE WATER SUPPLY COULD BE ADEQUATELY ADDRESSED
THROUGH WATER CONTROL MEASURES, A PUWP AND TREATMENT SYSTEM A
COVPREHENSI VE MONI TORI NG PROGRAM  AND CONTI NGENCY PLANS. | N ADDI Tl ON,
EPA DETERM NED THAT TUNNEL PLUGGE NG WOULD NOT RESTRI CT FUTURE RESOURCE
DEVELCPMENT AS WATER COULD BE PUMPED FROM M NE WORKI NGS AND TREATED.

V. REMAI NI NG CONCERNS
OPERABLE UNI TS

AS DI SCUSSED PREVI QUSLY, EPA ANTI Cl PATES CONDUCTI NG RESPONSE ACTI ONS FOR
THE CALI FORNI A GULCH SUPERFUND SI TE | N OPERABLE UNITS. AN CPERABLE UNI T
I'S DEFINED I N THE NCP AS "A DI SCRETE PART OF THE ENTI RE RESPONSE ACTI ON
THAT DECREASES A RELEASE, THREAT OF RELEASE, OR PATHWAY OF EXPCSURE. ".

| MPLEMENTATI ON OF OPERABLE UNI TS MAY BEG N BEFORE SELECTI ON OF A FI NAL
REMEDI AL ACTI ON FOR THE SITE | F THE CPERABLE UNI TS ARE COST- EFFECTI VE
AND CONSI STENT W TH A PERVANENT REMEDY.

EPA PLANS THREE OPERABLE UNI TS FOR THE CALI FORNIA GULCH SITE THE YAK
TUNNEL OPERABLE UNIT, AN CPERABLE UNI T ADDRESSI NG M NE WASTES AND
EPHEMERAL DRAI NAGES, AND THE OVERALL SI TE REMEDY. AN RI/FS HAS BEEN OR
W LL BE PREPARED FOR EACH CPERABLE UNIT.

REMEDY SELECTI ON FOR THE YAK TUNNEL CPERABLE UNIT HAS BEEN COVPLETED.
THE ATTACHED RECORD OF DECI SI ON DOCUMENTS EPA' S DECI SI ON TO PLUG THE
TUNNEL TO REDUCE METALS LQADI NG ON CALI FORNI A GULCH AND THE ARKANSAS
RIVER TH S DECI SI ON WAS BASED ON THE PHASE | Rl AND THE YAK TUNNEL
OPERABLE UNIT FS. THE SECOND OPERABLE UNIT WLL COVER M NE WASTE EAST
OF THE TOWN OF LEADVI LLE, EXCLUDI NG THE SLAG PI LES, AND EPHEMERAL

DRAI NAGES. PREPARATION OF A PHASE Il R IS NOW UNDER WAY. THE TH RD
OPERABLE UNIT WLL ADDRESS OVERALL SI TE REMEDI ATION. TH S WLL BE

I NI TI ATED AFTER COVPLETI ON OF THE NECESSARY STUDI ES REQUI RED TO
CHARACTERI ZE THE NATURE AND EXTENT OF CONTAM NATI ON FOR THE RENAI NI NG
PORTI ON COF THE CALI FORNIA GULCH SITE. GENERALLY, TH S | NCLUDES



I NVESTI GATI ON OF AR, RADI ATI ON, AND CRGANI C CONTAM NATION.  IN

ADDI TI ON, ADDI TI ONAL CHARACTERI ZATI ON OF SO L, SEDI MENTS, AND SURFACE
AND GROUND WATER WLL BE DONE. EPA | S NOW PREPARI NG THE SCOPE OF WORK
FOR THE PHASE || RI/FS.

ENDANGERVENT ASSESSMENT

A PRELI M NARY ENDANGERMENT ASSESSMENT ( PEA), USI NG THE DATA COWPI LED
DURI NG THE PHASE | AND PHASE Il R OF THE CALI FORNIA GULCH SITE, WLL BE
PREPARED TO CHARACTERI ZE THE NATURE AND EXTENT OF THREATS TO PUBLIC
HEALTH AND WELFARE AND THE ENVI RONMENT. THE PEA W LL BE PREPARED
PURSUANT TO ALL APPLI CABLE EPA GUI DANCE AND WLL BE BASED ON ALL

AVAI LABLE DATA. THE PEA WLL LEAD TO THE | DENTI FI CATI ON OF DATA GAPS
THAT NEED TO BE FILLED BY PHASE |11 R SAMPLI NG

A COVPLETE ENDANGERVENT ASSESSMENT (EA) THAT SUMVARI ZES THE CONTAM NANTS
OF CONCERN, THE PGCSSI BLE PATHWAYS OF EXPCSURE, AND THE THREATS TO PUBLIC
HEALTH OR WELFARE OR THE ENVI RONMENT PCSED AT THE CALI FORNI A GULCH SI TE
WLL BE DEVELOPED FOLLONNG THE PHASE |11 R. MJCH OF THE DATA REQU RED
TO PERFORM THE COMPLETE EA W LL BE COLLECTED DURI NG PHASE I 1|

ACTIVI TIES, HOAEVER, ADDI TI ONAL DATA, | NCLUDI NG ALL STUDI ES CONDUCTED AT
THE SI TE AND ALL THE DATA OBTAI NED DURI NG THE PHASE | AND PHASE Il R
WLL ALSO BE USED.



APPENDI X A
LI ST OF COWUN TY RELATI ONS ACTI VI TI ES

ONSI TE | NTERVI EW FOR COVWUNI TY RELATI ONS PLAN ( OCTOBER 1985)
FACT SHEET ON SUPERFUND PROCESS (JANUARY 1985)

FI RST PUBLI C MEETI NG ON R/ FS PRCCESS ( FEBRUARY 7, 1985)

DRAFT COMMUNI TY RELATI ONS PLAN UPDATE ( NOVEMBER 19, 1985)

PUBLI C MEETI NG ON R/ FS STATUS ( DECEMBER 3, 1985)

FACT SHEET ON STATUS OF R ACTIVITIES (APRI L 1986)

PUBLI C MEETI NG TO UPDATE STATUS OF RI/FS PROCESS (APRIL 7, 1986)
FACT SHEET ON YAK TUNNEL REMEDI AL ALTERNATI VES (JUNE 1987)

PUBLI C COWENT PERI OD ON PHASE | R REPORT (JUNE 9 THROUGH JULY 12,
1987) (PROVI DED EXTENSI ONS FOR COMMVENT UPON REQUEST)

LETTERS TO DEFENDANTS ENCLOSI NG COPY OF PHASE | R REPORT AND
NOTI FYI NG THEM OF OPPORTUNI TY TO COMMENT (JUNE 9, 1987)

LETTERS TO DEFENDANTS ENCLCSI NG COPY OF YAK TUNNEL FS REPORT AND
NOTI FYI NG THEM OF OPPORTUNI TY TO COMMENT (JULY 6, 1987)

PUBLI C COMVENT PERI CD ON YAK TUNNEL FS REPORT (JULY 7 THROUGH COCTCBER 5, 1987)
PRESS RELEASE ON OPPORTUNI TY TO COMMVENT ON YAK TUNNEL FS REPCORT (JULY 7, 1987)

FACT SHEET MAILED TO OVER 100 PECPLE ON YAK TUNNEL REMEDI AL
ALTERNATI VES (JULY 1987)

LETTERS TO DEFENDANTS NOTI FYI NG THEM OF EXTENSI ON OF COMVENT PERI CD ON
YAK TUNNEL FS REPORT (AUGUST 7, 1987)

PRESS RELEASE ON AVAI LABI LI TY OF PROPOSED REMEDI AL ACTI ON PLAN FOR YAK
TUNNEL (AUGUST 17, 1987)

LETTERS TO DEFENDANTS ENCLOSI NG COPY OF PROPOSED REMEDI AL ACTI ON PLAN
FOR THE YAK TUNNEL CPERABLE UNI T AND NOTI FYI NG THEM OF OPPORTUNI TY TO
COWENT (AUGUST 19, 1987)

FULL- PACE NOTI CE | N LEADVI LLE HERALD DEMOCRAT ON BRI EF ANALYSI S OF
PLAN AND ALTERNATI VE PLANS ( AUGUST 20, 1987)

COPI ES OF PROPOSED PLAN FOR YAK TUNNEL MAI LED TO COVPLETE MAI LI NG LI ST
AND | NFORVATI ON CENTERS (JULY 1987)

COPI ES OF ADM NI STRATI VE RECCRD TO | NFORVATI ON CENTERS ( SEPTEMBER 15,
1987)

LETTERS TO DEFENDANTS NOTI FYI NG THEM OF THE AVAI LABI LI TY AND LOCATI ON
OF THE | NTERI M ADM NI STRATI VE RECORD FOR THE CALI FORNI A GULCH SI TE
( SEPTEMBER 24, 1987)

PRESS RELEASE (AUGUST 25, 1987) AND ARTI CLES ON LOCATI ON AND
AVAI LABI LI TY OF ADM NI STRATI VE RECORD PUBLI SHED | N LEADVI LLE HERALD
DEMOCRAT ( OCTOBER 1, 1987), AND ROCKY MOUNTAI N NEWS ( OCTOBER 2, 1987)

PUBLI C MEETI NG ON THE YAK TUNNEL FS REPORT ( SEPTEMBER 1, 1987)



COPI ES OF SEPTEMBER 1, 1987 PUBLI C MEETI NG TRANSCRI PTS TO ALL
COMMENTERS AT THE PUBLI C MEETI NG AND TO | NFORVATI ON CENTERS ( FEBRUARY 1988)

ONGO NG ACTI VI TI ES
MEETI NGS W TH LAKE COUNTY COWM SSI ONERS
MEETI NGS W TH LEADVI LLE G TY COUNCI L
RESPONSES TO REQUESTS FOR | NFORVATI ON
RESPONSES TO QUESTI ONS ABQUT SI TE ACTI VI TIES AND THE SUPERFUND PROCESS
MEETI NGS W TH CONCERNED ClI TI ZENS AND POTENTI ALLY RESPONSI BLE PARTI ES

| NFORVATI ON CENTERS W TH TECHNI CAL | NFORVATI ON, STUDIES, AND, IN
LEADVI LLE, PLEADINGS FROM U. S. V. APACHE ENERGY AND M NERALS CO
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CALI FORNI A GULCH SITE
CORRECTI ON

TI TLE FOR TABLE 1 SHOULD BE " COVPAR SON CF
COVPOUNDS AND CRI TERI A’

" FERROOXI DANS" SHOULD BE "1 RON-OXI DI ZI NG BACTER! A"

" (1 ON CHANGE) " SHOULD READ " (1 ON EXCHANGE) "

TO THE SENTENCE THAT ENDS " EFFECTI VENESS OF THE
PLUG ..", ADD "AND I TS | MPACTS ON THE GROUNDWATER
SYSTEM AND OTHER M NE DRAI NAGE TUNNELS, SUCH AS THE

LEADVI LLE M NE DRAI NAGE TUNNEL. "

"BECAUSE A SI M LAR TREATMENT PLANT" SHOULD READ,
"A SIM LAR TREATMENT PLANT"

REPLACE " DEFCRVATI ON' W TH " STRESS"
END SENTENCE AFTER "2 M N.".
"ELECTRONI CS" SHOULD BE REPLACED W TH " ELECTRONS'

I NSERT TI TLE FOR TABLE 1; "COWPARI SON COF COVPOUNDS
AND CRI TERI A’

"I RON (960 TO 15,500 MF KG" SHOUD READ "I RON

(9,600 TO 15,500 MJ KG"; "ALUM NUM (1,920 TO

14,000 MJ KG" SHOULD READ "ALUM NUM (1,920 TO
140, 000 M KQ) "

TENNESSEE CREEK SHOULD HAVE BEEN LABELED.

ADD A SENTENCE STATI NG THAT "ADDI TI ONAL STUDI ES ARE
UNDERWAY WHI CH W LL ENHANCE OUR UNDERSTANDI NG OF
METAL LQADI NGS | N THE ARKANSAS RI VER ".

ADD A NOTE THAT THE PERCENT OF CONTRI BUTI ON FROM
THESE SOURCES VARY SEASONALLY.

"AT THE END' SHOULD READ "AT THE BEG NNI NG'

THE DEPARTMENT OF THE | NTERI CR NOTED THAT A TH RD
STUDY REPORT WAS COWPLETED. ALTHOUGH NEVER
FORVALLY PUBLI SHED, A COPY HAS BEEN G VEN TO THE
EPA BY THE BUREAU OF RECLANATI ON.

REPLACE " BY Bl CACCUMULATI ON' WTH "FCR
Bl QACCUMULATI ON'

"(PAGES 3-2 TO 3-3)" SHOULD BE | NSERTED AFTER "AS
PREVI QUSLY SUMVARI ZED"

A REVI SED TABLE | S ATTACHED.

REFERENCE TO "TABLE 7-2" SHOULD READ "FI GURE 7-2"



7-12

8-12

8-32

8-40

8-41

FIG7-1

CaLS 4
AND 5

TABLE
8-7

DI SCHARCE FROM YAK TUNNEL TO CALI FORNI A GULCH
SHOULD BE "5" AND TOTAL FLOWIN THE GULCH SHCQULD
BE "135.".

FI RST ENTRI ES SHOULD BE SW TCHED.

HEADI NGS SHCOULD BE FI XED SO THAT SECOND HDS COLUWN

FALLS UNDER ALTERNATI VE 7

"123.9 M LLION' SHOULD READ "$23.9 M LLION'".

I NSERT "AND TO ENSURE THERE ARE NO ADVERSE | MPACTS

TO FACI LI TIES SUCH AS THE LEADVI LLE M NE DRAI NAGE
TUNNEL. " AFTER " EFFECTI VENESS OF THE PLUG ".



TABLE 1
COVPARI SON OF METALS CONCENTRATI ONS I N YAK TUNNEL
DI SCHARGE TO AMBI ENT WATER QUALITY CRITERI A

CONCENTRATI ONS

(PPB)
AVBI ENT WATER
QUALI TY CRI TER A (A, B) RANGE DETECTED | N THE
METAL ACUTE CHRONI C YAK TUNNEL EFFLUENT
CADM UM 3.9 1.1 195- 520
COPPER 18 12 731-5, 730
LEAD 82 3.2 9-117
ZINC 120 110 50, 100- 101, 000

(A) SEE APPENDI X C OF THI'S ROD FOR DETAI LED DI SCUSSI ON OF AMBI ENT WATER
QUALITY CRITERI A

(B) VALUES ASSUME HARDNESS OF 100 M L CACO3

SOURCE: EPA, 1987A



TABLE 2
COVPARI SON OF RANGES OF METALS CONCENTRATI ONS W TH ANMBI ENT
WATER QUALI TY CRI TERI A AT SI X LOCATI ONS ALONG THE
MAI NSTREAM CF CALI FORNI A GULCH

CRI TERI A AND CONCENTRATI ONS
SAMPLI NG (PPB)
LOCATI ONS CADM UM COPPER LEAD ZINC

AMBI ENT WATER

QUALI TY
CRI TER A (A

ACUTE 3.9 18 82 120
CHRONI C 1.1 12 3.2 110
LOCATI ON

SW3A 56-390 254-4,280 9.5-239 5, 060- 75, 000
SW4a 178-395 810-3,980  32-270 50, 390- 75, 900
SW4A 200-285 778-1,390  52-55 6, 440- 56, 100
SW7 82-382 174-3,620 105-3,500 27, 310-76, 600
SWO 105-384  441-3,470  146-4, 740 27, 000- 77, 300
SW12 62-290  26-2,560  16-2,860 20, 170-57, 800

(A) VALUES ASSUME HARDNESS OF 100 M L CACO3

SOURCE: EPA, 1987A



TABLE 3
COVPARI SON OF METALS CONCENTRATI ONS I N THE
ARKANSAS Rl VER W TH AMBI ENT WATER QUALI TY CRI TERI A

AMBI ENT WATER ARKANSAS RI VER
QUALI TY CRI TER A CONCENTRATI ONS
CONCENTRATI ONS ( A) (PPB)
(PPB) SAVPLE ABOVE BELOW
METAL ACUTE CHRONI C DATE OCONFLUENCE ~ CONFLUENCE
CADM UM 3.9 1.1 11/ 84 BDL (B) BDL
3/85 BDL 23
6/ 85 BDL BDL
9/ 85 BDL 5.8
11/ 85 BDL 5.7
COPPER 18 12 11/ 84 12 BDL
3/85 3.8 189
6/ 85 4 29
9/ 85 4.6 37
11/ 85 6 24
LEAD 82 3.2 11/ 84 BDL BDL
3/85 BDL 439
6/ 85 BDL 25
9/ 85 BDL 6.8
11/ 85 BDL 9.7
ZINC 120 110 11/ 84 331 1,625
3/85 637 5, 630
6/ 85 132 709
9/ 85 353 2, 060
11/ 85 391 1, 870

(A) VALUES ASSUME HARDNESS OF 100 M L CACO3
(B) BDL = BELONDETECTION LIMT

SOURCE: EPA, 1987A



( ATTACHVENT)

TABLE B-1

BASI S FOR CAPI TAL AND OPERATI NG COST ESTI MATES

COST | TEMS

TUNNEL REHABI LI TATI ON

SHAFT AND HO ST

VENTI LATI ON AND LI GHTI NG

CONCRETE CHANNEL AND
FLOCOD DI VERSI ON

SHAFT SEALI NG

MONI TORI NG SYSTEM

WATER TREATMENT SYSTEM

Pl PI NG AND M SCELLANEQUS
LI ME EQUI PMENT

FENCE

GROUTI NG

PONER SUPPLY

MAI NTENANCE COSTS

OPERATI NG SUPPLI ES

OPERATI NG LI FE

COWENTS

ESTI MATE BASED ON EXPERI ENCE W TH OTHER
TUNNEL REHABI LI TATI ON PRQJECTS

ESTI MATE BASED ON DI SCUSSI ONS W TH M NI NG
CONSTRUCTI ON COVPANI ES

ESTI MATE BASED ON EXPERI ENCE W TH OTHER
UNDERGROUND PRQJECTS

ESTI MVATE BASED ON A NOM NAL 10- FOOT
CHANNEL W DTH AND CONCRETE AT $300/ YD3

I NCLUDI NG EXCAVATI ON, FORM NG CONCRETE,
FI Nl SH NG AND BACKFI LL WHERE APPRCPRI ATE

ESTI MATES BASED ON EXPERI ENCE W TH SHAFT
SEALI NG

ESTI MATES BASED ON SI M LAR EXPERI ENCE ON
OTHER PRQJECTS

ESTI MATE BASED ON SI M LAR EXPERI ENCE ON
OTHER PRQJECTS

LUWP SUM ESTI MATE
LUWP SUM ESTI MATE

COST BASED ON 1982 DCDGE COST HANDBOOK AND
ADJUSTED FOR | NFLATI ON

ORDER- OF- MVAGNI TUDE ESTI MATE BASED ON
TYPI CAL COSTS FOR FOUNDATI ON GRQUTI NG AT
EVBANKMENT DAVS

ESTI MATE BASED ON EXPERI ENCE W TH OTHER
PRQIECTS

BASED ON | NDUSTRY OPERATI NG STUDI ES FROM
PETERS AND TI MVERHAUS

BASED ON | NDUSTRY OPERATI NG STANDARDS FRCOM
PETERS AND TI MVERHAUS

TEN- YEAR LI FE FOR MECHANI CAL PARTS OF
TREATMENT FACILITIES IS ASSUMED. ALL G VIL
(CONCRETE AND SO L) STRUCTURES ASSUMED TO
HAVE A 50- YEAR LI FE.



( ATTACHVENT)
TABLE 1. NUMERI C | NORGANI C CHEM CAL- SPECI FI C ARARS ( PPB)

MCLS (1) AMBI ENT WATER QUALI TY CRI TERI A (2)
ACUTE (3) CHRONIC (4)

ARSEN C 50 360 190
BARI UM 1000

CADM UM 10 3.9 ** 1.1 **
CHROM UM 50

11 1700 ** 210 **

Vi 16 11
COPPER 1000 * 18 ** 12 **
CYAN DE 22 5.2
FLUCRI DE 2000 *

I RON 300 * 1000
LEAD 50 82 ** 3.2 **
MANGANESE 50 *

MERCURY 2 2.4 0.012
NI CKEL 1400 ** 160 **
NI TRATE 10000

SELENI UM 10 20 5.0

SI LVER 50 4.1 **

SULFATE 250000 *

ZI NC 5000 * 120 ** 110 **

* SECONDARY NMAXI MUM CONTAM NANT LEVELS
** HARDNESS DEPENDENT. VALUE SET AT HARDNESS OF 100 M& L CACC3

1. MAXI MUM CONTAM NANT LEVELS. THESE | NCLUDE NATI ONAL PRI MARY DRI NKI NG
WATER REGULATI ONS, 40 C. F.R SECTI ON 141.11(B) (1987) (MAXI MM

CONTAM NANT LEVELS FOR | NORGANI C CHEM CALS), AND NATI ONAL SECONDARY
DRI NKI NG WATER REGULATI ONS, 40 C.F. R SECTI ON 143.3 (1987) ( SECONDARY
MAXI MUM CONTAM NANT LEVELS FOR | NORGANI C CHEM CALS). THE STATE MAXI MUM
CONTAM NANT LEVELS ARE | DENTI CAL TO THE FEDERAL LEVELS. SEE COLORADO
PRI MARY DRI NKI NG WATER REGULATI ONS, 5 COLO. CODE REGS. 1003-1 (1981)

2. AMBI ENT WATER QUALITY CRI TER A VALUES FOR FRESHWATER AQUATI C LI FE ARE
TAKEN FROM EPA' S "QUALITY CRI TERI A FOR WATER 1986" (MAY 1986) (AND
UPDATE #2 DATED MAY 1, 1987) AND "AMBI ENT WATER QUALI TY CRI TERI A FOR
SELENI UM 1987 ( SEPT. 1987)

3. THESE CRI TERI A ARE THE ONE- HOUR AVERAGE CONCENTRATI ONS THAT ARE NOT
TO BE EXCEEDED MORE THAN ONCE EVERY THREE YEARS ON AVERACE



4. THESE CR TERI A ARE THE FOUR- DAY AVERAGE CONCENTRATI ONS THAT ARE NOT
TO BE EXCEEDED MORE THAN ONCE EVERY THREE YEARS ON AVERAGCE.



( ATTACHVENT)
REVI SED TABLE 4-2
CONTAM NANT- SPECI FI C DEGREE OF CLEANUP CRI TERI A

AQUATI C LI FE
DRI NKI NG WATER WATER QUALI TY CRI TERI A (A)
MCL (B) MCLG () (UG L)
(M7 L) (M7 L) ACUTE CHRONI C
ARSEN C 0. 050 0. 050 360 190
BARI UM 1.0 1.5 -- --
CADM UM 0. 010 0. 005 3.9(+) 1.1(+)
CHROM UM ( TOTAL) -- 0.12 -- --
+6 0.05 -- 16 11
+3 -- -- 1, 700 210
COPPER 1.0 (D) 1.3 18 12(+)
| RON 0.3 (D -- -- 1, 000
LEAD 0. 050 0. 020 82 3. 2(+)
MANGANESE 0.05 -- -- --
MERCURY 0. 002 0. 003 2.4 0. 012
NI CKEL -- -- 1, 400( +) 160( +)
SELENI UM 0.01 0. 045 20 5.0
SI LVER 0. 050 -- 4.1(+)
ZINC 5.0 -- 120 110

(A) CLEAN WATER ACT; 40 CFR PART 131, FOR PROTECTI ON OF AQUATI C LI FE;
EPA, QUALITY CRI TERI A FOR WATER 1986 (MAY 1986); HARDNESS DEPENDENT
CRI TERI A LI STED AT HARDNESS = 100 M&J L CACCB. EPA, AMBI ENT WATER
QUALITY CRITERIA FOR NI CKEL -- 1986 (SEPTEMBER 1986). EPA, AMBI ENT
WATER QUALITY CRITERIA FOR ZINC -- 1987 (IVARCH 1987). EPA, AMBI ENT
WATER QUALITY CRI TERI A FOR SELENI UM -- 1987 ( SEPTEMBER 1987)

(B) SAFE DRI NKI NG WATER ACT, 40 CFR PART 141, SUBPART B

(O SAFE DRI NKI NG WATER ACT, FEDERAL REGQ STER, VOL. 50, NO 219,
NOVEMBER 13, 1985, P. 47022

(D) SECONDARY MCLS

NOTE: HARDNESS DEPENDENT; 100 M& L CACO8 EQUI VALENTS VALUE LI STED.



